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i *i 5 3 fc ib'Bfl ib ^ fc =5r o fc (HI 10) . £tz. ff it$:co K - >< S > - * - n > v 
-*-T*4Nurrl»VTH6*. LrM»tt*Bfla*Hlc Jsv>T&tt*BJB*EB fcfcfc^TflfUfU 
CJia§ftTufc. &oT. Lrp4^aH«}B«! fc L T f/i#*ffl o T 8M8«> jgft-fcfT o fcig 
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S^- ^ -n >^?iJco«Bflaft»S C k t TS C <o «k 7 SrSfflfiat * - K-^5>14 
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p4 ? > x ? HBttilB SO ill IB «S T * r> fccoicjtt L , « t a k ^ k co in 113 ft* X ft 

LfcttMSBfla-N k^ftfccfe k . cn«5>±*UfcJHBIiao«20 %ttTHPgttT-*o 

»M L f-Lrp4 y > x ^WmMflacO^* < k t-gptt, K Mfc — 

- a > t ^ft L £ C k 6'^ < ^0£$ n/;« Lfe^oT. *f&HfllC J: O S tlfc K - 

2 > «f4- =■ * - a > RuiffiflBatt . UK 1*9 IC ^^.-t 5 C k IC J: T h* - >* 2 > M * ; - * - a > 
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tt + h 'j •> ^fflflc**.-/^ K (AHP)«XBBf*1f 7 k *i "btlTV** I I^HKII^d T-T--K 
AHPtt«0«a!T*ntt:pro-ANP«>«JBTJ£3RL, fctt^lc »*3 ftfcRlc Lr M * 9 
*Jft««IBJ:TW»a*u «tfefflASIP4: 4* k *M'f«>l f - 

ft T i * «r v » . m AS IR IB IC J£ m -t * L r p 4 M 0 W \Z tt •* h ft # 1± . L r p 4 « #ffl US <JO # M\z # 
7iric$&*<BT*>S t hflZ* Mx.lt. ftLrp4ft#*fflv^T, + BJS JR (PJJ tt i n v 

i JroT^HfcSti* L fc K - /< ~ > - o> £ £ t? *8 S£ $ffl US *>> 6 . Lr p 4 3£MJ)S* ftffi 

tSCtT, SfeJt^^r h*-'< 5>M^b-^--a>flf|gg)Hflfla*^5Z fcjb'Tf S (15(115) . 
[0018] 

mmwmm**: * * » Sfcttin vitro?Jt»<? if -5 d k t oJflg 

T*5. *?£B«^BtlSS,W3SUBil^^^ii : 5:1it5!iT'^ft;^mLTo < 5J«^ in vivoT'2 
"Qtc««^*pr^H±'fc*> *) . |*»|»*?6*S/j**»«|fip-e§5. Lrp4^^«Ifla*in v 

itroT^ft. f&JStS 4ifc&lc»tt4fT;li;J\ in vivoT-M^ ^olIiiT K ->< 5 

Itnii^ in vi troT-JiM$ it £ L r p 4 MMf® * ^HbSliS L fc&lc . 6 5 B 1 3#<7) ffit 

5 > m± - ~ - * > rnmrnm^ - * - c wo 2 004/0 3 so 1 8 ^< ^ -> u ? h > *jfii* 
m.m®-&ftMLT3m{m\zm^z z tt\ 0 ia^«Hjisfis.*>**0-i« iti^<ot-$m 

i'ff-bftivf^^ofckLTt, +»H!^)^-*-CJ: 9 5)-Bt3*lsroaiBliattiii v 
i troTtSS-t LT/«3R3 tiCHTtifcA, ft il * # ft&PS*) ttft * MflBj ? * C 
t^5Tftg|c^-S^<7)T-*>-E. (13 6) . 
[0019] 

- H . tt» 4 K - >< 5 > M±- - - a > MS ton* ft -5 - k li . K - '< 5 > M£ - - - 

^ tc ±@ MH<j5g*fflfla ^ » <^> ix S iu^iii, K ->< 5 >I4---n MS ^ffl ft 

i?, fifcf?i*Jif£Uc Lfcx 'J --y r&tzl-fZK < , H0SE<nffi3%in vitrot/^ttin vivo 
TJtMd i+S^M«o * * V ■ JkU. in vivoT-Bull6^fla^'o^ft?:^i9-t ■S^JPJ ( 
in vivoT^S ±y?,Wmffl) <r> x ? >j - ^ > r#Jc tlTfflT*>S« 
[f£BB*^J6-t £ ^yjcoai^^ffJflS] 
[ 0 0 2 0 ] 

» k 5 - * - n > jejtBOBumiia^jgKA v/* fciiitias-t* v - ^-hts 
ffl^ns4j«fj>5. is 7* □ - -t t l t ff m s *i -5 # y ^ ? 1 * h a » ^> a <¥± so «o h 

LTSeWS°:2l± t h Lrp4 cDNA<??Jg3£K^J T-*> ►> . f ti-ftlGenBankk: mm $ fitzW.n T 
JS-S. (vt? * : Accession No. HM-0 i 6 8 6 } : k h : Access i on No. XM— 0 3 5 0 3 ?) , 
[ 0 0 2 1 ] 

A- ') X O U * * K 7' a - 7* J Lrp4<7>^«. t* K te^ 5 tlfciR 

HA* ttff, t5:k* , T*ilttJ:<« «»0 ^ 'J (DNA) * U 'J (RNA) * 

<0Jsl"a6l5fcttllt3SW»»'b«:*a[^'#*lfi^. r^llcDNAtSl^in titu'M ^ ^ -( 



>- 3 >T'7 - u - 7* fc LXmm^m~?3r>?> Z t O'jDibtlTte 9 . *%Hfl</} v- # — ic (if <0 
J: 7 «r-*McDSlA"L^*ii*. M + coRNAO^ft icfc^T^lc'/r £ LvW d - 7> ft 4 
7-*-*'IJl 7 L * * K ^ a - V* t L T li . RN A 1 o - 7* ( # 7' □ - 7") £ ^ (f 6 Z t 

12 . j-Ttf'i-yf y>> S-j^/^t^yt N^x^'tJ^'ly^, !'-0-)f*yf 
V > , 5-*** + y >f *Ti J >f fJ'Jy^, S-^)H^y i f '1-7 ; J ^ 

f ji, 7 'J y > . :>* t H a -7 'J x > . ^7"7 -( H 7 'J y>\ ?-0-#7 ? h i"^ 

iity >, 2'-0-> * * y" •> > . -i J > y . N5M •M>f-*Tf J y >, |-> f- 
47?;^, ;->f<l-/'HF7')y> 1 j->f^TJy>, |->*i 2 , 

2->- > 'I r T y» v > . 2- > * ^ T t* J x > , 2- > f- ^ y" >• > . J->f 'lyf y> , 

5->f 'L>-f y>, N)-> : ? : 'l'7f'.)y> 1 ~i- * * n, 7T ) is 1/ * S-HiT ; J Hi 
-7 'J >' > . 5-> h * >■ T ~ > f- i -2-f- * "7 -J x > . |3 -D-v > / > ;U * ^ x * > > > 5- 

> h * > # 'U ** - >l> > f- ^ - 2- * * "7 5- > h * > X? 'U *" — >l / * 'I O ') is > . 5- 

> h * =y O 'J ->• > s '-/'f 'uf t-^M y-<>f-*Tf;y>, K-!(f-^-C-'J#7 7 

; -> i -2- /* f- ^ ') t7 ,| J>-l-^l-)*/p<t'(i) h L- * — > . N- ( (9- $ -D- 'i *7 7 ; 
y >i 7' 'J > -S- -t >U ) N- > f- >U *7 ''ft -f i ) h U * - > . "7 ') i>' -> gfWt- > * >l 

x x t it , -7 'J y^-it^J'iKv ^ -f 7* h * -J •> > s 7 r V -f K -7 ') : J > , * a. x :* -> > 
, 2--f + v ^ >* > . 5- > f- >\s-2-+ 3t"7 '/ i>* > . 2-f--i"7 'J i>*>^ 4-*- * -7 'J > , 5-> 
^ i -7 •) i>* > , N- ! (9- p -D- 'J iS 7 5 J i, ji, -f >l 1/ -I- 4 n, ) % j\, * <i & ) h l t — >. 2 ' 
-0- > * i -5- > * -7 > . 2'-0->f *7 ') 7 -f -/ h v > , 3- (3-T ? y 1 -3-^ 

* ** * >■ 7" □ tf il ) ^ ') if > # ^ IC JS i; T ^ X' ^ X t J: v> , 
[0 0 2 2 ] 

? ^3 C . *%BfliO v- * - # 'J .3? U >f ^ K 7 - n - -7* 12 . Lr fimOMZ - H SSfi^J 

^ ntfiasKWicfloiTx .Ti^-fBf ^<^«gffiic * •) : i * fcii2ie«cose^j iiP 

ft ifiSPieJ/IJ* a t? 4j<?)T*5. *l%BfliO v- ?7-* 'J y! 7 L- t "f- h' 7 - o - 7* 12 £ . 

Wrfi, i> ^+ 'UKJHI l2l¥fiE1ff . X L r p 4 (EMS«f:}) T-12 i 13 — 135 T; ^ t 
K Lrp4 (ie^lJS°- :4) T 12 4 6-68 T S y 1 Se?iS^^^> l)'ISISi«$ Jfy/£ L T ^ -5 . ft*?, 

:3J5kV4lcl5K<y7iEIU t & * CenBanktc g|| $ fix ^5 ( t h : X P - 0 3 5 0 3 7 , -7 o x 
:NP-058565) . 
[0 0 2 3 ] 

;:t. a!c-5 r JM«BC50 ic W L T fflM 95 J tit, a«EW **»lffllc W L T ^tfecrtic 4 
oll^f n<^ASbf , * CO 7 ^c7)^ft < t t 70%. #f * L < 12 80% . ± •) #f * L < 12 
5 0%. S ^ (cff * L < 12 S 5% at (mx.lt, $1%% £ 12 9 9%} Jb'jttlC ioT^it^t^tf 
. Wtc ft o Tv^ 5 t It , ti^*'J?n.tf K OffiSEW H^At:** LT(RNA*>J»£ 

^«[#-f£. LTuSc-5 # 'J * ? U h* |u]±cofeSEy ; iJ V ~* >L X' <T> W\&l&lt * BLASTt 

(Al tschul ( 1 9 9 0 ) Proc Natl. Acad. Sci. USA 3?: 2 2 6 4 -3; Karl in and Alt 
schul (1S93) Proc. Natl. Acad. Sci. USA 9 0: 5 3 7 3-7) Ic * o T fcfe-f Z> Z t *»T § -5 
. ccotji. rf 'J Xi»lcl7 , of:fiSSJ'iJlC7V^T^^a L T . BLASTN (Al tschul 

et al. ( 1 9 3 0 ) J. Mo I . Biol. 215: 4 0 3- 1 0) Vfflft. $ fix H >) . ^ - ij - # 'J ^ U >t f- 
K 7" a — 7-EW«^ffllR]tt^i*S»cfl5ffl-t 5 R-ffcffi ft<S«f ^>ilc out 42 . 

ffji 12. hltp://www. ncbi. nlm. nil), gov. Wti&M-f h Z t h*X § 4 . 
[0 0 2 4 ] 

$ <hiz. *%bflcov-^-# V ^ ? L. H 7'n-^ici2. KflJJS^- : i * fctt2<ofi*i 
Ei»U 6^ ft 5 # ') * 9 U ^ * K 4C ?t L T X h V > x x > h ft & # T T- ' A ~t 'I ? -i X -f Z> 
fi'SRW*^-*?* 'l?Htf H ft'^rSf^ n€>, Lrp4IC 7uT l2Ei»iJS^: IS/;I22T-* 



3 *l5g£-fe*U£ 5 fF-*5 t*>6*&5aiT*»* 6'. f«T*? + f ^T-C;7t-i„ Self 
T U 'J -y 9XB#fc*#&-f «nJTA£4£ft*£> •) . 7 # T -f V 7 ^--is^T U 'J -v 

#K«ffllB*ilEfy*1r*4^fc*#llH<0^-*-# -J -<7** K t LTfJfflti: t Jb'T 
# -5. d«oj:?£-7M7 7 t-uJkUT l 'J -v fi^JI? : ! * fcU2<ofi»E 

JrlJ £ £t?# 'J 3 * L * * K £ 7* n - 7* fc L T , hp^-a^') 7^'-y 3>, ^7- 

v t h . 70x, 7 -v h s "7 ■* dp s A^xy-, -7 i> •< , 7* ? , t7 >• . -v ^ . e «y >* ^ 
•JOift^tfOcDNA^ -f 7"7 ') -RUY ) u=j A ~f 7 ') -frhWZ z t 2>*T*§ cDNA 9 A ~? 
') -<oft*j£73>£»C ov^T It , [Molecular Cloning. A Laboratory Manual 2 n(1 ed. J (Col 
d Spring Harbor Press (i 98 J) } S#SR* * C t *>*T-# -6, S.fz. f|5flR«0 cDNA 7 4 7*7 'J 
-TkUY J 7* 7 ') - * fj ffl L T t J: v> . 

[ 0 0 2 5 ] 

«*: •> M ft W t: . C DNA 7 7* 7 M — • <7> f |= §!! IC *> U T I J * £ "f . Lr p4 % WL^t h . USis 
. ^a#^"b rr^i*>g!a2/C.Nvi (Cbirwin et al. ( 1 9 7 9 ) Biochemistry ]j: 5 2 9 4 - 9 ), A 
GPCv* (Chomczynski and Sacchi (198?) Anal. B i o c hem. 1 6 2: 1 5 6- 9) ^<r> ft ft <r> # j£ lz £ 
v£RNA*H«IL» raRNA Purification K i t (Ph a r m a c i a) ffl v> T mRNA* M "t -5 . Quick 
Prep mR N A Purification Kit (Ph armac i a) <r> ± ? 4* . IL& nRNA% PIS "t h tz#><r> * v V * 
UfflLTt iXtc#'btlf-niRNA^'bjtS; 7 5 : r^^^ffl^T cDNA£ ^ £ . AMVRevers 

e Transcriptase First-strand cDNA Synthesis K i t {£.it¥JLM ) <r> * 7 # c DNA£-fiR*> fz 
#)<n* v V trfjfi^ *lTu£. f tfOftH^^^ i: LT . c DNAli PCR£ =PJ ffl L 5 ' -RACE5S (F r o 
h m a n et al. ( 1 9 88) Proc Natl. Acad. Sci. USA 8 5: 8958-9002: Belyavsky el al. (1 
5 8 5 ) Nucleic Acids Res. 1?: 2 9 i 9-32) \Z J: *) . Jk VJtfMi 3 *T % £ v> . 
sf? <t> ^5 c DNA 7 -f 7* 7 >) — ~& if ffll ~? & fz tb \z . * ') zt * v 7*v£ (Maruyaraa and Sugano ( 
1994) Gene 138: 17 1—4 : Suzuki ( 1 9 9 7 ) Gene 2 0 0: 1 4 9-5 6) m<r> i> *D <?> 4M£ £ tf ffl ~t i Z 
t4jT§5. .ktf*> J: 7 IC L Tft'bftfccDNAtt, 31 ^ # ^ ? 7 - * lc *fl * jA ., 
[ 0 0 2 6] 

^ftWlZtil-f 2> *\ A ~f ') 7 A -fcf-v- 3 y&ftt LTIi. x ti T2XSSC. 0.1%SDSs 50 
! CJ - r 2XSSCs 0. 1%SDS. 4 2*C J . TlXSSC, 0. 1 % SDS. IVC J » «k *) * V ') > ~J x > 
h 4*ft=i: LT l±. IWitf T2XSSC. 0. 1%SDS. 5 5 "C J . T0.5XSSC. 0. !%SDS. 42'CJ 
, T0.2XSSC, 0. l%SDSx 65*C J ^F^^fr^pif Z Z b i'T- £ 2> , =k 0 a¥ *ffl lc I J , Rapid- 
hyb buffer (Ame r s h am Life Sc i en ce) o fz H*<k t L T * 63"C T30^->Jil± 7* u ^ -f 7* -J 
7 -f -y- -> 3 > $ tr o ^ . 7* n - 7*% ffifia L X 1 It m W± G 8"C C fil o T ^ 7* 'J y h" 
fiRStt. ^<^^:. 2XSSC. 0. 1% SDS*t> . M?20#*>i5fci*fc3[Hk 1XSSC. 0. l%SDS^s 3 
? 6 CT-2Ot><7>M£30. a^lC, iXSSC. 0.1%SDS+, 5 OX T 2 0 ftco vftif * 2tvHtf 7 Z t 
\,%z.hnh, Z eoftl, ffJ^ttExpresshyb Hybridization Solution (CLONTECH) + . 55'C 
T'3 07>W.h7 ln^97^-y3>*{fu, «S?sSl 7* a - 7* £ «fto L . 3 7~55*CT-lHiT : 
BiWH>^^-hL. 2XSSC. 0. l%SDS+» T 2 0#tf> a»* 30 . IXSSC. 0.1% 
SDS+. 37'CT207j-O^fe#* 1 IhJ 7 C t =tT§ 4. :CT\ t'^Mt* 1 //^ 
- •> 3 > , 'M^'i ^-f-tf-y 3 >t^S^i7t#co^^fiS^±lf4Z tCJ: * 
7, K 'J > v- x > h t£3k ft t ■? h Z £ 6*T # 6 . m X. it. 7 L ^ A 7 'I 7 A - > 3 > tkZS 
» A 7* ') 9" A 3 xnUfg* 60*C. 5 <o lc X h 'J > i? x > h %&f¥ t LX U68'C t f 

SCtb'TSi, ^»#T*>titt, C60«k 7 v 7 T -wfiJBfi*. iaS^Fco^fric/joi 
T s f <0(tW7"D-7 , Ba > 7*a-7-cr,^$ % JS "5^ W if <7> » * # * 0* L . L r p 4 W t A 

Sits :tb»?S4. 

[ 0 0 2 7 ] 

>•» -f 7* 'J jr -f -t-v 3 >a<^sfi^ T-IdlcouTU. [Molecular Cloning, ALaboral 
ory Ma n u 3 1 2 nd ed. J (Cold Spring Harbor Press ( 1 9 89) ; W tc Sec t i on 9. 4 7-9. 5 8) . fC 
urrent Protocols in Molecular Biology] (John Wiley & Sons ( 1 9 8 7- 1 9 9 ?) : 43 IC S e c t i o 
n6. 3-6.4). [DNA Cloning I: Core Techniques, A Practical Approach 2 nd ed.J (Oslo 



rd University ( ! 9 S5) :4kf¥ \z r> o T I4ftlc Sec l i on2. 1 0) JR-f *> Z £ **T § -5 . ^ 

-f 7 -J 7-fXt4#'J3Htf h'UTIi, iE?Jft:i $ fc44 2<o&"3S*3-t?J£2iE0J 
left LT^fc < t t50%Jil±. *F* L < tt/0%, ;? L < 14 80%. £ "3 -*«F* L 

< li90% (0J*.!4. 9 5 % JU JL . $ ^lcfcm%)<^|u]-1±*1ri-£i&SE3'U£3-ty* 'IJiU 

XMAItschul (1 9 5 0} Proc Natl. Acad. Sci. USA 8 7: 2 2 5 4 - 8: Karlin and Altschul 
(1993) Proc. Natl. Acad. Sci. USA 90: 587 3-7} iz «k T i*J£ f £ Z t b*T- B £ , ±3$ 
*>Jfi3IEflllc -o^xco -fu 7=> z*BLASTN*>fl!ilc . Z<r>T >i zf <) Xi,lcgTofcT 2 ■> i&E 
£Ulc-?i>T<7>l5l-'l±£*fc;aI-r£ -fa 7=7 ut LTBLASTX(AI tschul et al. ( 1 9 3 0 ) J. Mo I 
. Biol. 2 1 5 : 4 0 3- 1 0}^*^%$ ftTfc *) . ft ffl 5" fi&T- £> 6 . «cW«f^aiC o 

14 9c iz m if fc J: 7 iZ . hltp://wHW. ncbi. nlm. nih. gov. V^&m'tZ Z t ft^l 4. 
[ 0 0 2 8 ] 

f<?)ffev jlftTrJf «}i»r (PCR) (Current Protocols in Molecular Biology. John Wiley 
4 Sons ( 1 9 3 7) Section 6. 1-6. 4) \z £ >K L r p4 <r> T >f 7 7 * - u T V 'J v 9 WW 
» LrMfc8ffiLfc«ffi&V«l** tK 77^> 7 v b . -7 * * » 

7, 9 - , - 7 h «i , 7* 7 , x . V ^ . t *y i- : #cOi/j'-Rj<OcDNA 7 -f 7* 7 'J - A U V ) U 7 
-f 7*7 'J -^<b. EW»^:i*fctt2lcE«^aaiKi»J*»lcR|l;Lfc-/^ -f v-fcfliffl 

[ 0 0 2 9 ] 

* 'J * U * * K <o fiSKKI t4 . «ffl f) 7? « lc j: Efll ffc JE t T 5S IS ~t ZZtVT'BZ 
. 0!I;U4> x ^ -t^r > 7 * U * f- K x - > ? - 2 - x a > (Sanger et al. ( 1 9 7 7 ) 
Proc. Natl. Acad. Sci. USA 7 4 : 5 4 6 3 } # lc 6 ffiSZft'uT fi6T* -5 . S/i, @^=5cDNAv 

[0 0 3 0 ] 

2-olC. *?&Ufl<7> v-*7- £ V 7 * U Y 7 , a-7*|ct4. JtK(l) EMS"*: I * fc 14 

aiBe^jicfflwwifiriyy . (3)KWS^-:3*fcii4ge«<^T 2 ; ntHe^u ic v-» -r iRiitiA4Hfttais 
»«*:<Ki»j*3-Kr*fi3fi mm \z mm , jk u (i ) eyu m ■ 1 s tz it m urn m 
m ¥ h tt z> # ') y- 0 u it * y \z n l t a h x > h 4 * T t- ^ m -r y-fxtsse 

yiJ<7)&(EgSE^J«tico^4r < t t ilirc L 1 5SS^#t?iSSE?iJ =5r 4 * 'JJint* K 
[0 0 3 1 ] 

C «o J: 7 SriJ> Sr < ti> mm L i 5M % #t? JMSiC^J ^ h tt h # 'J * * U ^ f- K 14 . L r 
p4 mRSA^fta^ttaj-ti fc*><7) 7* n - 7*. lgtpMLTMtt!*ff7fe<)6<^7-7 
Wfflti:ki*T§S. iim'. 7-n-yfc LT« ffl-t^S'^lC 14 i5~ 109. if * L < 14 1 5 
~3 5ffl^ia;«- * •) M^;^ ftTv^s c t vms. L < . ^Hv-t l TfKffl-t -5 Ji^-ic t4 . 
^'5:<t i tl5, if* L < 14 3 0(1<7)M:«- J; •) *»bK d iiT 4 C t ft'ffl ^ Lv\ -/9-fv-«o 
i^^lci4. 3'*JiaWJ<ofli«*«!l!& k -tiiEMlcWLT-fflMfiQiKWk:. 5'*^iJlc t4*iJPR 
K^SSatE^J . ? ^#%(-]'WL/iff$fiilcStf-t4C t^T§ 4= Z<7> J: 7 < t tig 

L fe!5lSa^^tP^SEi'!J 'J **l,;*-*|«tt» Lr p4 # 'J * ? L * f- K lc W L 

[0 0 3 2 ] 

*J£Dj|tfO-7-^-^ O.K?L tf Lrp4^ J£ Bi "f £ fcffl AS J: »J ±jEficO^^ -f 7* 

''7^'-y3>a. PCRvi^lcJ: 'J llt^ c i ij'T'^. St. L r P 4 <n J h %\ <r> E^iJ ffi 

ffilClT^T. *SI<07- ^7- 'J -7 ^ I * * K 7" a - 7*|4ft# r &^lC J: ^ i!jjl^4 C 

^ lc ffl IS 4> RNA<75 ^ £±J 1C W S L t ^ n 4 'I -t' 7' a — 7* 14 . fj i. (4 . 7* 7 
^ 2 K ^ 9 9 -pSP6 4lc 9 a-x> ^ L Lrp4^€^ * fc 14 ^ ^|S|ic»A U 

}f A L fcEMSP^t: 7 > * 7 jgafr-t § C t IC J: 'Jill, C t fr'T § 4 „ p SP 6 4 t4SP6 7' a * - 
9 -£#t? i tcOT-£>£jb*, ?<r>t$L. 7t-xT3. T77-o^-5'-^^RNA* , J>7--y% 
'J *7-n-7*^ff^-t4^it i tiV^T-*.5. 



[ 0 0 3 3 ] 

mm 

■tzrz#)\zwm-tzz t 2j*t§ 4 , k = - d > miliifliilav- ^-K^^fji 

«2*i4. L r p 1 mRNAfcg* »K Lr p4 >) -< 7" * K 12 . ft-Sff JhB9«o K - 5 * 
- n > it »h0 JSIiW lia«o a 5: -f . ftUW-L'&.<r> K - >< ~ >ii£- » - a > iffi 8B <ffl IB Ic *> IE 
StTuJZ!:*^, g£# ') -< 7* K lctt^4#?EBJ!wrye#£ffl^ -6 3 i: IC «k *) . 
±l»*tf> K - '< 5 >m±- * - □ >g(iSK«HJia%3n • JR»-* -5 fc#>lcfUffl-f 4 ;t*«f§ 
4. *JtW<niiifc\z\t$. ') 1 a - j- & fait . * ) 9 n - >u * > ^ Jfi # , 

# (scFV) (Huston el la. (1988} Proc. Natl. Acad. Sci. USA 85: 5 8 7 9 -8 3: The Pharma 
colon o I Monoclonal Antibody, vol.113. Rosenbur g and Moore ed. , Springer Ver 1 33 

(19 9 4 ) pp. 259-315} . fcMtraf*. ^itttft* (LeDous s a I et al. ( 1 9 9 2) Int. J. Ca 
ncer Suppl. /: 58-62: Paulus ( 1 9 8 5} Behrinj Inst. Mitt. 78: 118-32: Millstein an 
dCuello (1983) Nature 305: 537-9: Z imme rmann (1986) Rev. Physiol. Biochem. Phar 
ma co 1 . 1 0 5 : 1 7 6 - 2 60: Van Diik et al. ( 1 9 8 9 ) Int. J. Cancer 4 3 : 9 4 4 - 9 ). F 
ab. Fab\ F(ab')2. F v#cott#|fr ft £ tl 4 . 2 <b Ic . * & Bfl <7> fit # 1 J & % iz JC P 
EC VIC * 9 iWffli 5 nil^T t J: U, -ecOftH, vfcHflflcoflittU. ^-#7nv ? 

* *» ~JXJ/£flc*fflV^ IC^aiT § 4 J: 7 IC LT t * ^. it, tf * f- > # IC J: ») bifo £ M 
m~t Z Z tlCi 9 7 tf / > , XK^FT x* >#£fflUTf/L#iOlH|iR£f7 l>»4 J: 7 IC 

[ 0 0 3 4 ] 

(2) E*U 8^ : 3 S tt 45fil£<7> T 5 J Wt&W »» <b * 4 # 'J "7 H . (3) SW : 3 £ 12 4 

ffil^T; ; &mW\zti^-zmnffi&®-&X < ~r $ ;r&f£?y& i 'b'5r4# 'J -<^f (4) 

fieWS^:3*fc»i43e*<?>T 5 J HfciEflllciiHT IS L < iZm&M^T = ,'&jt>*X&v fipA 

. is« * t u am znrzT 5 ; r&E^j -b & 4 * -j < 7- * N (5.) mwm^ : 1 s fc a 2^ 

fiSSJHJ t WlSflSi tfEflllctt LT X h 'J > >• x > h ft*fbTT» -i ~f ') 7 -i X t 4 MiS6r2 
fll tc j: •) a - h* ^ *r 4 # ') ^ f K> M y ic (6) fiuie (!) ~ (5) <^> # ';-f?f H ^>BrfrT* 
*» . iHr < t t 8T 3 J »«Ittt4 * 'H^f Kcou-ftl toMc jtt t Tiff 

[0 0 3 5 ] 

W\z!ff Z Lu*-J£W<wJA# t U, Klk«l4lciJV^T«ffl5*lfc2f|o»iLr»4j!a#&O f * 
<^»r.t* ^ty&$#*^lf 4 C t ^T§ 4. M2Tl^f7t*4i. TfiG^ S 
*IT v> 4 . 

(1) 9ffiano«;«|; • *>t « 

(2) 5ft a : 2 004 ¥?^ 14 H 

(3) 5ftS^- : FERM P-20I20& VFERM P-2 0 1 2 1 
[ 0 0 3 6 ] 

*JEflB<0Ct#tt. Lrp4*R ') Pil < li-fcoBfrtf". * H tl «o * J£ ^ f 4 nffl US % 

flBftttlRfc tTWffl-r4C tic J: t ).$yiii-4C fc**T§4. L r p 4 # -< 7' * H co J® 

\ r > if M* 12 f x EL Vn T * ~f 2 > , ^ — * — >l ') > -< *j h * >- T ^ > , %$BT >l ~f I > 9?(T> 
') T\ztfc&L rzMT'&m®t UffluTt i^. tfe. Lr p4<JO # 'J K £fel±f 

<^IBr ft" t « IC - T >l ; - 9 2^7y i^O K , %^{tLtz It ^tc.^) 7dOF7-;i'0|- 

ICfflV^liV), 

[ 0 0 3 7 ] 

*:l%BHlci?ii-4 r Lr p 4 <H >l-<-7* K J 12 «< y * h* tt^f*:T3S 9 , ffifllS-^ :3 $ li 4 36 



1^)7; J ®mW-&1i-t *SflJf*tf * U -ffij t LTflf h Z t 4. Lrp4# ') 

* H £ IMt& t Z ~r 5 J K&£ tt ?c J$lc £F & ? S <b a ? L ifcf »3*ifc1)«)T*<jTt 

K E3H) Ic J: ') M 3 ti fcSfc £g H * ti Z . 
[ 0 0 3 8 ] 

*»Wlc*jv>T, Lrp4/K 'J -W* K tt. Lrp4# 'J HwrA/Bttft-firTiim: < » Bfi 
JU*9:3*fctt4WT 5 J &K*Ulc fcuTliL < tt«R4I*>T 5 J Slr^A*. f? A. Sift 

5 ; ge*>*x* . » a, kj$ * at ft flu a *ifc-r s ; kkki & n # >) h t . 

tEot * V -<7* H t IB] i; SS-#.6*iHW 3 C t li & *o T* <£> & (Mark el al. (1984 

) Froc Nail. Acad. Sci. USA Si: 5662-6; Zoller and Smith (1)82) Nucleic Acids R 
es. 10: 6487-500 : Wang et al. ( 1 9 8 4 ) Science 2 2 4: 1 4 3 1 -3; Da I b a d i e-McF a r I an d el 
al. ( 1 9 8 2 ) Proc Natl. Acad. Sci. USA ? 9 : 6 4 0 9 - 1 3), fit, C <r> J: 7 &Rr2?iJ : 3 

sr-ii4coT5 j mmmizte^T is l < itm®:m<r>T 3 j»t>*x&* w\. m.mzrziit<i 
wznrzT 3 j mmm*if ? z> it ti<n ut* i* is* >j ^7-* k 

h-ti $ 'J * * L K%&*d*> mo I e c u I a r Cloning. A Laboratory Manual 2 nd 
ed.J (Cold Spring Harbor Press ( 1 9 8 9)). [Current Protocols in Molecular Biolog 
yj (John Wiley & Sons ( i 98 7- ! 9 9 7 ) : t? iz Sec t i ono. I -8. 5) . Hash into to-Go to et al. (19 
95! Gene 152: 271-5. Kunkel (1985) Proc Natl. Acad. Sci. USA 82: 488-32. Kramer 
and Fritz (1987) Method. Enzymol. 154: 350-67. Kunkel (1988) Method. Enzymol. 3 
5: 2 7 6 3-6VfcEtE*>«tt»B»*R»»i£tf»#'»fcttoTBMU MKJtlSLtitiZ 
t iz £ *) c t i}"T-B Z> 
[0 0 3 9 ] 

Lrp4* 'I if* KBfM'tt, .h Sfi L r p 4 * '! i f * 4 s <0 -W> £ IB] • "c?<f> 0 . ^ & < t ^8T 
5 J ft»*W.h (tfUili. 8. 10. 12. * tt I 5t 3 J tGtm&M.t) if* h % h & *< ~f * \t 
ffiftT'&Z. ftlzbf £ Lv^Mfnt LTU. r=;*^. ^i44^y/l*«|. WStiiKjM 
> % A* L £ # < 7' * h* Bf % P W S C t **T § -5 . a ^ ') v 9 ^rkU a ^ ') v 9 ^ 

M. wftiilJSRIfilsS. ^ -f >iTkUzD <\ >i jfcfiR«fipu **tt«JsS, 9-^Jku 
?->MDHftjL 3feyc^iajfjijR«[«*#tfllrM-it»*Lrp4«?)* ^ t* * K ®r>t ic # * ti s . 
*J£Wlciflt4Lrp4<iO# 'J ^7'^ KBfit li. Lrp4* K fit /R tt 3 £ t "t tl t <JO 

iT5ITiT'*oT4j<l:u. # V ^ K wtt/Iv^SSP &tt . ifi S<7) T 3 > SS-grZ^J ±<o 
a*tfe/fi*tt*»*rt5^ii£ (Kyte-Dool ittle ( 1 9 8 2 ) J. Mo I. Biol. 1 5 7: 1 0 5-2 2). 
— YKffiMtffitir-t ZftlO; (Chou-Fasraan ( 1 9 7 8) Ann. Rev. Biochem4 7: 2 5 1 - 7 6 ) iz 9 It £ 
t. 3 <b ic n > tf - - 9 - -fa tr 7 u (Ana I. Biocheni. 1 5 1: 5 4 0-6 ( 1 9 8 5)). %tz\t^,\^ 
1 1 * K ^ r* L * <D ft !£ 'I* ^ 68 h P E P S C A N ffi ( f J it Hff 6 0 - 5 0 0 6 8 4 n & m ) W iz J: *) BU 
•t ZZt i'TS -5.. 
[ 0 0 4 0 ] 

Lrp4tf >) if* K . 7kU& <) -<f* h'Kfr^li. Lr p4^ ft.%L^t 5 .ifflflfi • Jtl jft $ « ffl f| k L 
T. ^£O^ISfil51±®#lcS-o'v%T 5 C k 6*T-5 Z, £rz, & X0<7) j| € f ffi « ft ffi 

ICJ: 1 ?. *fcft^««:^liRak: J: •) $9ii-t-5 Z i: tT§ -5. Wilis Lrp<# K* 
in vi troT-§yjLa-t£i§n . in v i t r o h ? > X U - >- 3 > (Da s s 0 and Jackson ( 1 9 8 9 ) Nucl 
eic Acids Res. 17: S 1 2 9-4 4 ) W<n #v£ ic t«£ T s IDAS ^ # * 4 v>KBft g # 'J •< 

H%flai)t't* :io'T-§^ ^tllcjcttT. iNHJia^fflv^T # if* K*S!Ij»^*J» 

■t & C k ic J; 0 prrffl<7> # V -< -7 * K * ^ h z b # S . 
[ 0 0 4 1 ] 

i^i^^-tLT, f 7 X 3 K* . □ X ; h' , 9 -f >U ^ . ^ -r 'J * V r — >' s ^ o 
-->rffl^^y-. 9 9 -m<r>m * <?>-< 9 9 -Smif* Z t § h (Molecul ar 



Cloning. A Laboratory Manual 2 nd ed., Cold Spring Harbor Press (=989); Current 
Protocols in Molecular Biology. John Wiley & Sons (13??)). 9 9 — \i „ A $ il 

/cft±.miiiartTtfrig<7>* ^ntf k ft* £ ^ izmmffim*^ l . * '^u 

* * K li 1^ irZ ?U T IC.tS n ^ tl -5 » ::T r*!lPir3J'iJ J t IJ . ?S£iHnfla6*/l^^^T* 
. 7 , nt-5'-;3i-y?--S*-?-T£>»K ^^Ci^Th^VXTi'f^-?-, WW- 

if. fo^s^Sft-f * >> k~> r + >\> . -r > rjkux •) ■rj'-Jiit^ 7 + >i 

#ft*#2;;riS. c <7>.fc 7 4flj!lfflJSI#ltt . *ftlciffi<S3ttfc# v * ? u k<w3£&jc&^ 
iSfti + ^T <o £ i" t? 4> <50 T-£> 5 . -< 9 9 - , igtf^nrfil* & ^ - # - £ # A, T* 

5 , CfiOiTiy ^UT, SttSl^SFh 5(5 <50 ^ ;T + ;U -<. 7" * K £ 5flJ ffl f -5 

w t ft*T*§ 4 c 5 "b lc . <£g lc m C ttfa . M = K > ( A T C } - &it a h* > (TAA 

. TAG & fz IJTGA) co tip A 4 ft -> T t J; v * . 
[ 0 0 4 2 ] 

in vi trolc felt * # «J -< ~f * I* co *im\z ~t Z *< 9 9 - t L T It . pBEST (Pr omega) 

4flSfSCi:4'?g4, iSt?<$IB3a?iilc^ttSJamicjiL^|i *co-< ? ?-ft*& 

A^vi&ilM^ z i: ft*T*£ 3. ##«F*)HS$i\ jS5**fi*&. a*. &fu Pj± 

SB. Jl^!fc*S. IM8L n|£Lfi. It ♦<ai§ft&IBIB(COS. Hela. C127. 3T3. BHK , HEK2 9 3 . Bo 
wes J- v ) -^mm) . ?xa-v N V'ero. Nana lira. Namalwa KJM-1. HBT5 6 3 7 (*$HW63-2 
!!^&*)V)4i-Lrp4* 'J K&V*wffi/R#.|||r/V*:f&*3 itZ'&Z.t L T fU ffl £ C 

fcft*T£. ^^HiiaiCii L/i-^ 9 9 -< ^ 9-<r>®X_mM^<Oi$\¥$kij&%iX-2>Z>. 
^■olc. S^^^o^f^rt (Susurnu ( 1 9 8 5 ) Nature 3 1 5 : 5 9 2 - 4 : Lubon (1998) Biotechnol. 
Annu. Rev. 4: i-54##M) . Jk un.mW\z fcl^ T KM M & H £ 2iB£ 5 5 7j vi t i>» T 
<B 9 Lrp4t; H+ 4 £ tf> IC ipj ffl * 5 Z t h . 

[ 0 0 4 3 ] 

-< ? -^<oDNA<50ff AU. ©JPRil*^ h ^ fljffl Lfc 'J ^--h'/xJ^lc J: *) ft 7 C t ft* 
T'$4(Current Protocols in Molecular Biology, John Wiley & Sons (198?) Section 
11.4-il.li: Molecular Cloning, A Laboratory Manual 2 n,) ed., Cold Spring Harbor P 
ress ( 1 9 8 9) Section 5. 61-5.63). * £<&5?lc Ffc C . «ffl"t4*±tf>3 K>ttffl««4^ 
ISLT, J«v^*«iIjflJ*i8flL. Lrp4* 'J ^^fHa-KM^ ^ 

C t ft*T-§ 4 (Grantham et al. (1831) Nucleic Acids Res. 9: r 4 3 - 7 4 ) <> Lrp4#'J 
-< 7 * H &ilS.*. tt . Lrp4 # -< 7-^ K ^ 3 - K f§ « -j ^ ? i * * y 1*3 IC 

# 4, <t> t- <*> -s ft*, a^jt? *t x 9 \, * * a* n. ^sagaior ; Ahco^Mtc^ft-r ^ ewic 

ft 1+ *1 IJT 4: < » m. # 5? 7 U .+ f- K @ #<7> 7^ n ^ - 9 - StK T' IC o T t . r ; A 4" IC U 
[ 0 0 4 4 ] 

3BJRLfc»^lctt, DMEM (Virology 8 : 3 3 6 ( 1 9 5 5 ). MEM (Sc i ence 1 2 2: 5 0 1 ( 1 9 5 2)). RPM 
1 1 6 4 0 C J - Am. Med. Assoc. 159: 519 (195/)). l99(Proc Soc. Biol. Med. 73: 1 (1950 
)}. IMDII**>tt*fe*fflv>, «fc5lclCc^^flfiMljftf»(FCS)«Fwjdl?»*iRflnU, »H«6~«, 3 
0~40"Clcfc v>T i5~ 2 0 0 i»m B8ftwJS«*tT- 7;t 4. f ioftji, .jZ.WIc Ft c 

[ 0 0 4 5 ] 

fflS. 3t€^«»jif*»ric J: •? ilfcLrp4* -< 7^ ^ K4i. . # 'J 7 r K ft* 

«iiarticsife$ n*ia^icttiNBiia*fgfBUTS«a!ft(*)iigiix*ff 7^ f lt. mBn^>mm 



mm. m&&. ttfthffi. isw. MJtottj, s*# s 1 1± x ? j - * yt 

»?tiiaa**5;ktCJ: •» flf £8 <7> # V -< "7 ¥• H * * . ? n ^ h ^77 -f-t L 

TlJ. T-^->S/itJ^^^>^JS5^co-<^>5Sl55. T7izf igffl. Y>\, 

Mj§ . . tHn^yT/fMh, jtsXiktin-^, L?*>?o-?hr77.f- 

?F fc T & fiJ T* <fc £ (Strategies for Protein Purification and Characterization: A Labor 
3 1 o r y Course Manual. Marshak et al. ed. . Cold Spring Harbor Laboratory Press (13 
96)). HPLCs FPLC#tf>M 9 n v h ^7 7 l-tfflutti'7Ct § -5. * . Mz.lt 
x CSTt ma frStl W t L fcJg £nc ti r /t, 7 * * y * => u^: , t x ^ >•* > ? ft* L fz 
SloISI t L fzM^lZ It - v T iv 77 y U-%m^rz®m%. t fUfflT § -5. Lrp4 'J 1 * 

[0 0 4 6 ] 

Sfc. 7C,M#-<50tf K^filLTIRflLTl «kv^ flUfcf, Lrp4# V <7** H 

lc H "T -5 tKi¥ * *U ft L T , T 7 -f^-x-f-^avh r 7 7 -f -I: J: •) Hit 5 C t iT§ 

(Current Protocols i n Mo I e c u I a r Biology. John Wiley & Sons (1387) Section 16.1 
-16.19). <? <blc, ttm L tz # •> -< ~f * K lc J6 i; * * h •; t* > > . r * a •> -7- -fc? 

, h '/-/*>:/. 7* d T -f > 7-- -tf. 'J >• H y--li^«0^^$fflv^T^trfii- 

* C t t5J«gT-*>^o Lrp4<o # 7'* KBfjttts ±i£<7> L r p 4 # 'J 7' * K t fflC 

=fc 7 vifJUH^I^rft tf-ftcftiiT, r--b'<^ ck 7 St if ^ & m m ft ^ x 

Lrp4tf -<7* K tt 43J BrLT CHT§5. 

[ 0 0 4 7 ] 

K - 5 > Jt *.- a - □ y HuSB$fflHa*M4K-r -5 tzib<r>& ') 9 o - + JU|a#«, M ^ . 
.Jr.a><7>J; 7 IC LTfftJSd nfcLrp4<?5 ?K 'J < 7 - * h* * fc tt * tf>»JV*flf ffllc J: •? Tv-><> 

Phosphate-Buffered Sa I i ne (PBS) * li^H^fi jg fR . mW L > tfcBlcltCCT 

. ffJUtt. 7 a -f > h ^tc^t v ^ h lci££Lfc®fVJ/L/Kfc4~2i r3^(c«lslta: 

v ffilS-T 5 C t **T § . Jl^fiTj lc. lul Vn f <?) t <75% # >; ^ o - -j- >v Jn* i: L T ffl ^ T t> 
Kv^L, 3 <b(Cfliag LTffll^t I#fi4^akLT, #IJ i . [Current Protoc 

ols in Molecular Biology] (John Wiley k Sons (158?) Section 11. 1 2 - i 1 . I S ) % # PS "f 
Z Z b **T- § ^ ., 
[ 0 0 4 8 ] 

t^^n-^jHt^^S^-rS/c^tCH. Sf, J: 7 IC LT&mitLfzit} 

> r»J =1 (PEC)^%ffli»TgJi^-LT^ -f 7* 'J H - v^ffliiti. Ifll US CO ^ I J . Mi 1st 
e inc0 7v S (Ca 1 f re and Miistein (1981) Methods Enzymol. ?3: 3-4 6) lz ig C T 7 Z t 
:CT, iS^^ ;Xn-7ifl3t LT^flC, Mil! ^ » JO * & j?J lc J: *) Mfit Z Z 

H-vu. gjj^^ tifc.^fiiliaW7l-tt5EJsS-r 5 t *^-7> r 5 j t*t -J y)kv* 5 
>*>^a t?tSSa(HAT*gS£»)TtS« L-TSRti. iXlC ffjft $ tl ^ 7* 'J K - -7 <?? 

tmn-tz. *<v'&. mHLfz 9 a-y^-?o ^wmw.ftiznm l. Js^^iHiijxLTt 

; ? n-^*|Jtf|c%^s. is fe, a 4* I© 4 ^ a t LTx [Current Protocols in Molecul 
ar Biology] (John VV i ley & Sons (198?) Section 1 1. 4-1 1. I 1) £#!&-t -5 ^ i: t T § S 



[ 0 0 4 9 ] 

-i f M H - via. ^-cofdl. M^JIcEB^ -i >l *\zm%:$ *f;th 'J > in vitroT 

ftS!?;*Wmi(H- ') fc h &*<t>5 xa- v«(U 2 6 5^) t ObS L. t 

h tft#*jg£-t<5 ^ ■/ •) k 11ft m mwn-\nn*%&m)\z x ^x^n z z t 

jb'T B h . * , t K Jt € -7-<7> L >< - h 'J - * * "T £ h 7 > X v x ^ y ? fiflft 4 f& if 
LTmy£LtzVi#m±m&*m^T ! t> . t h * c t fe*T-£ & (WO 9 2/0 3 S 1 S : W09 3- 

0 2 2 2 ?: WO 9 4/0 2 6 0 2 : W094/25585: WO 9 6/3 3 7 3 5 : W0 9 6/3 4 0 9 6 : Mendez et al. ( 1 9 9 7 ) Nat. 
Genet. 15: 1 4 6 - 5 6 3 5 ). ^ -f f V K - v^ffloft v>0J t L T It . in.i^^M±t h ') > ■ '< 

n m <r> & m m m \z m m « ^ * ap a l t ?e 4 t -r * n m ** p if ti « . 

[ 0 0 5 0 ] 

it€^*a}g^.t$»flC i •) m#*fSlJi-f -5 3 i: HjT§ 4 (Borrebaeck and Larrick 
(19 9 0) Therapeutic Monoclonal Antibodies. MacMillan Publishers LTD., UK#M). f 

>■ jb>£> ? u--> r-tz. n<h nrzMftT-*m% ft -< * 9 -icffl* iaa, 

Kg*-* * 7 -fci* A L . *S££*g§-t 5 C t \Z J: •) j)t#£ll4i3 4+5, C <7> J: -3 ft ffl ft i 

ffi««(CDR), k hj5t#Efel*7 L ^««(FR)&VS1ir«ftilii:*^«r*t: K 

ftt/t #*«fst-ribti* {Jones et al. ( 1 9 S 6 ) Nature 3 2 2 : 5 2 2 - 5: Reichmann et al. ( 1 9 8 8 
) Nature 332: 323-3: Presta t l 9 92) Curr. Op. Struct. Biol. 2: 593-6: Methods Enz 
ynioi. 2 0 3 : 9 9 — 1 2 1 (I99i)). 
[ 0 0 5 1 ] 

f/Eft if it . K ft CO # <) 9 a - + ,i $■ f z It * ) 9 n - +■ n fjt # £ / M > . 7 - >- > # 

3t€7 .X#ISK:«lii-t C t t "TflgT-^)S (Co et al.. ( 1 9 9 4 ) J. Immunol. 15 2 : 2 9 6 8-? 
6: Better and Horwitz (1 9 8 5 } Methods Enzymol. 1 / 8: 4 7 6 — 9 6 : Pluckthun and Skerra 
(1989) Methods Enzymol. 17 8: 4 9 7 - 5 1 5: Lamoyi ( 1 9 8 6) Methods Enzymol. i 2 1 : 6 5 2 - 6 3 
: Rousseaux et al. (1986) 121: 663-9: Bird and Walker (199!) Trends Biolechnol. 
9: 132-7#F£h 
[ 0 0 5 2 ] 

^mmmaw\z\t. -#Hitf/£#(BsAk). r 4 t#-tm (Db)spft*^-*ti*. #»»ttj/£ 

4*tJ . (l)Hft*»ntt<?>trt#*Hllr«fi6tt 'J > i *) ft^fifi ic 3& -v y M > r-t^, 

^3 ( P a u I u s ( 1 9 8 5 ) Behring Inst. Mill. 78: H8-32K (2) R ft 5 * y ? a - + >i 

» -i -f >) K - -rtm-ur-t h (Mi 1 I s tein and Cue I lo (15 3 3 ) Nature 3 0 5: 5 

3?-9). (3)s.ft£t ) 9r>- + >ifaft<nmmjkvmmmiz?(m.<vMti\zz *> v^x#si 

S^ s S (Zimmermann (1986) Rev. Physio. Biochem. Pharmacol. £ 0 5 : 1 7 6 - 2 6 1); Van Dijk 
et al. (1989) Int. J. Cancer 4 3: 9 4 4 - 9 ) #IC J: 1 ifM-f h C t **T § h . ~?S. Dbtit 
iifn^ SH^-lc «t •) 4^ IS 2 *i& 3 ~ fifli <n 2 * <o # f- h* $1 ^ If £ ti Z 7 1 ^ - <r>fii 

Wm^X3h r ). &*D*>^SeIc i 9 fl?ai|-t4 C t -5 (Hoi I iger et al. ( 1 9 9 3) Proc 

Natl. Acad. Sci. USA 9 0: 6 4 44-8: E P 4 0 4 0 9 7: BOJJ/l i i6i*JH). 
[ 0 0 5 3 ] 

\ri&Tku\Ti frmx<n®wjkumm\t. -fu^ ■i^kjkut.-zm^x'if f&s Bt#ja5f«># 

^ KaHjeatt^fcffllttlc ±ELfc5aft»ilK«flc J: oT^Juf^ (An t i bod i e 
s : A Laboratory Manual, Ed Harlow and David Lane, Cold Spring Harbor Laboratory 
(13-38)), m*-\Z. #Mcotjt#<7>fft$!||c ~fu =r A > A* fUffl-t <&»fjj- . Hyper D . P0R0S. 
Sepharose F. F. (Ph a rma c i a) 3?<r> ~f a > A^ 7 A **^*DT*> *) . f$ff) uTfigT* 6 , 
n/!:ffiflctf)B«tt. <^lft^*%S!JSg-tS C t IZ J: 0 , * £ !26#&&#ft^#*fc£>£ (E 
LISA)#tc «k •) Sits C i: j(>'T§ 4. 
[ 0 0 5 4 ] 



E»(RIAK ELISA^IC J: 9 Wj£-t«C EL I SA*£ t «fc 9 ig& * -6 . 

- h <r> -i » > 3 > ftff 7 , *<r>'&. -f u - h £ L , z. iXfri tele ft flu 5 ttfcJS 

IP ^ , — YKtfift 6* t i\, a >) * x 7 t ? - -tf T- Hi8 $ ttT S ii^- ic li » p- 

— h n 7 x ^. ;u >Bt?Fw*jg3Sft*«/jn LTdS(7t^^iiJ/iI-t6 ;tt\ }ji;J£*S t^Stt* 
»5Et4:ti«TSi. r/L#^>S1±fF fffilc. BIAcor e (Pharmac i a) BR^^-ftflg 

[ 0 0 5 5 ] 

HSU . 1f ic 4<3%Bfl<^ v- # - «untf f^o - 7**fflv> * c t tc «k 9 Mfit izt 
)b*T-#S. <?<blc, *j(£BJJ|c J: •) #«»iLllO&tf>»II|8fc3'if K 5 >I±- - - n > gf) 

t fc'T'S £. C<7> J: 7 lC*KDg<7) tH 'J .7 ? U * * h* ^D-yjfcllM*%fflu5 C t IC £ 

>; . gufj ic h , -'^s>ti±ts-^.-D>^t 7>ft-r -s k - '< 3 ym± - =■ - u > & 

[ 0 0 5 6 ] 

9 S # fa ic t J , *£|Hflii, *SHW7-i-|'J7ntf h'Vn-f!:h'-/<;> 

fc r T-#-5o J&tfUia L v - ij — ,t" 'J .5? ^ L ^ -f H 7 a - T'^ffl o fzM&. I74y 3> 
* - h 5 >-* t r 7 7 - fc i 9 ^ 1* tB -f -5 C t IC J: •) ? - A - t itS a" -? h RNAft « 

lli-t * C t **T § h . ^fc. "7- 7>-# 'J 3 * U** K 7*a - 7-i|^iacofe^<7)^)Ktt14|H] 

tt x x. it . , Zfzlt. t >v Ji ') ft * A 7 r 9 - -tf ^ L- < E# 7 ^ ^ * ^- Jf- > f 
-•VW<r>Mm-£mmLfzT W> ^fFJoTff 7 z t ^. -/^ r->^g|i 

■7 - # - «?> ^ Hi ic u , . £ fz it , 7 * 7> ^ #. * x 7 t ? - -if £ L < m # 7 ^ tr * 

\zM2ltZZ tT-^iH^n 7. ^ IC#7lc^?ljm Lfc. in silu^-f7*-J -y h* J^ritJfe (F I SH 
) b*m m T * 9 . 4f Ic tff * L lH CO T 3h h . 
[ 0 0 5 7 ] 

-? zmm-zmnt & z t x-Lrp^t; 9 ^ k $mltu zmm. bp^. ^-affihta^^ 

lc s K#%a.*«rJ!?.flcicllSft:LTfflv»4c k tsTffiT**. tfzit. miss t fcfa t m 
WIS *» *Sfrd ffift^T- 7 ^ ^ -»c j: s«88|*^f 7 z t t. t *St%L 



v» 4 if o- ic ti , r tr s> y x h- u h t tr v > £ #g-& l v u - h ^ * ? a, ic W L T v&ftn 
■t * c k k: J: ? w t 6«T§ 4. *<oft!«. flRtf. M*i r *tt^»c^^-L. g$ 

i/t#& ic *s l fctr p4^an)iamfii±ic l t v» 4 anna* » »e *m w t t iei ir t 

x 7d-^-(|. n 'J-Ci') Lrp4£2&Blt 4 H — > < 5 - - o >£jI{R-f 4 C fc 

t T* § 4 . 
[ 0 0 5 8 ] 

$ 'blC. *JtW\Z J: v . 'UH H -^n - -/ * fc (f ffl 

LTiSnstifc K-'<5>aife=»-n>ru««B«l*i««L.SL < tt««*L7. $ «b ic 
7> 1^ it. & CO h" - >•< 5 > §? — - - a > V - # - £ ffj u T 7 S 2 ') - - > y £ c k IC =k 0 
. IH«ft^4fSI*#.<?>iBcV»^*| vft IC ft IC jg L K - > i 5 > ft *. - » - a > jjfj SB IB * ft 
^ S f ? il- J w F - ; > i - ^ - □ > 7 - * - t L t tt , 01) i. M 6 5 B I 

3. Nurrlv TH*?*-fHT4 C k ib*T* § 3 (WO20O4/03S018 ; Kawasaki el al. (2000) Neuron 
2S: 31-40: Wallen et al. (1599) Exp. Cell Res. 2 5 3: 7 3 7 — 4 6 ) . 6SBI3#'J 

* y' * K IC tt ■$ 4 tft-f* £ , * & BH tfO v - # - # v J* 7 I t * K f o - 7* * fc tt tft# £ ffi v> 
TjfiJKL , <? <b IC«fc«lcj£i; tS« Lfc K - >< 5 - a > jfg SB M US k JIM <? tfT 6 5 

B13* 'J -<7>* K £M LTu 4JNnfla*JS«t 4 C k ic J: *) ft U I? it lE&7> K - 5 > g 
4- - - o > StlSEfflfla^jSH-t 4 C k ft'T § 4 . 65B131J l« K > -f >re##7-t*cD 

4 = tg«^)ia+T-65B13f&ag 65Bi3*&5i3 ttfciNHIIB|fU±lit$%-* 

4<^lcHL, 65Bi3*St3!l$ 1tT v> iui^t ttfg # L *v». *<»lz#>. § 5 B 1 3 % -/h L }I 
rJ 5 5: t!r t: *i<b*iTv>*. f ;T\ 65B13* 'J ^7'^ H <r>mM9Y t &S& 
W>ft<r>mm^.Mm L f-65Bi3M^. h" - >< 5 * - a > hu gE B&l ^ 7 N ^ - - > jr{, 

5TfifeT-*>4. 
[ 0 0 5 9 ] 

Lrp4963S. K - ? > ti:*. - * - a > ifl 5i. nu SB *W ^ 6 5B 1 3^3& K - >< 5 ^ - 

a > B0SRaHflS<ioajRA V/* ti * ? # * Lr p4 * 14 6S-B1 3 Ic 3rt ? 4 ^ a t 

- ? -*Wffl LT^f 7 C t tT§ 4 («9i.tt, ttW 200 2-5 m5-»£il#JH). ffil^tf , ^M; 
t 4 Lrp4^>IS««JaW«f ic * 'Jfl^n^^Dt - ? -§|S#lcrt L » GFP^<o4»fttB srflB* v 
- K-t4Jl€ 7- *iaS8L fcflias«ft*&ty LT 1- ? > x 7 i 
7 x 3>t5Ct fc^T- § 4 , -e <0 fife, lr p431ft7-Jl-w - zi - K f 5l€f S ' v 

H>t4:it«TS4. ir' i 5 | o<7>i§n'lc^t). K 5 >g^fe- * - n > ■ gQ SB iW A3 4# Sfi 
IC *-mfcl-<F>¥im.i)*mili2 *14 C t t K *) . ^0fla^)®K/3*5Tigk £4. 65 

B13IC out t. Lrp4 k |n]tl7>77>*lc J: 9 X 7 'J — — > T^uf figT*> 4 . 6 5B 1 3 ic o u T 14 , 
fJi.14. IOZ 0 04/0 3 «018lc3QK^BIW*#IK-t4 C k 4, 

[0 0 6 0 ] 

C C T-ft'ffl ~t 4 IfflflSMfi- I4*f ^ L < 14 . ^mmm^m^mm. *fcl4in vitroT-7>ft^ 
WZtirz K — 5 =. - o > %#OJ-S«iHHIiaT*»4 . in v i t role 4 K - >< i > 

m&- --o>6o^ftMiii4. i>^o<30Es$Huia. ^-siroMaiia, #jKA*<o^5eft-fe* 7 -f 

> (If a j F8-50f2i5-»feiB : »S 5 P-ii-5fl«iS0*fe« : »» 2 0 0 2-5 2 2 0 TO-9-4>*), - - - p 
>*6mi0Ifla(?f^^ll-5 0 9 7 2 9^^«)^<OiHnfla*it{^M»k U> &»lc7)^aicj: 
C t jb J T 0 4. iiS, I-' - ^* = > - ^ - a > 14 . flficO K - >l 2 > M± — =■ - a > 
ib^ftfcffla* «•««[*• d3*«7>^^JNBIia/B k^tg^i-4 C k ic J: 0 ?>ft$ it* Z k A'T? 

4. 2Mc, *ft*#:^V&H^cnjam# H 2 >14»8ffii6^ K 2 >S^HHIja 

ic v . =k v ^ < i*->* 5 a >^ stsmffofrmhtiz t corn's $j&z> mm 

0 0 2-5 30 063-^^ffi). *%lW<t> K - >t ? > gg*. - a. - a > mjgfi^fflSa^ -gJR ic ffl 4 iNBJiaig* 
14 . c ii h * # t?4og «r 4 ic * »> ^* * fc ttlft« 3 n fciBBflafflP T * T t i v> . 
[ 0 0 6 1 ] 

*%HJJ<7>m#£fctttf V ^T'^ K%|Sl^-t4*0.^k LTI4, » 8S IC ft L T JR S * 
! t^T-^>4^^d'^4. 0iJ^I4, ^«*>itt?e«{<^iri8B»^ft^!». #7X^-X, > 



'^iMffitt. ^-^i.f^l^lif^n^ f^S5> -BUfiiffl* 

* 5 . ft 3 . fl^tt , ;*: § $ * ft * 3£ i. -5 C k \z * 0 ffittin « * §'J W "f 4 C k A*T § -5 . 

[ 0 0 6 2 ] 

< k ~ - a > HuSB*fflfla. Miia v ^m<r>fomnis 

7 > Iff «0 ft 

# 'l^ntf f 7*%fflv,->Lrp4 mR5iA*>*£Bl*flHgi: L T S nfcSBJIStt #8i 

ff itBU^ K 5 >^<fc- * - n > J# M NO 51?$B AS T* & 9 , ffl u L r p 4 # 'J ^ 7 - * K «?> 

M*^*! k LT»f9 2 n^ Jifl&iii^S<¥-.il:.mj^:^ K - >< 5 > - a. - a > gfj gg ffl m T 

* *> - iRNASfctttf *)*<-t* Y<T> t^h^^mt Ltf^TfcoTt. K - >< 5 > - - - 

n&%mmm®£ rz x& mw^rz k ~ - u> t tt^T. 

s * v h ^ - ? ^HKftgcoifllT-^^JxW. & V«-flliraa4fW ( r e w a r d - a s s o c i 

ated behaviors)lcra;b*g£*U fttz. PMP*>fli8iM!fefSEJSL fittt'TT^TW, ^Jfi'tff i 
Hynes et al. ( 1 9 9 5) Cell 80: 9 5 — 1 0 1) <o#teft$tc if £ L v> *fc <r> T*> 4 . L r M <o & & £ 

*c tft*Tg* (013). c^j: 7 ^ifamatt, iiai*i<7)«iBSr* pffT-^fb^au < *inm 

fr&Z Z k fr<oftm®%1)*fflW2 tlZ. -t%b*>> MBflco K - 3 

a- - a > Busgsena^ #t? , 'f-^>v>)B^-/gst4tft<?)iMbj:v. Kaunas. 

Bdsl^lc^M-t^ C k fctf fiSck t4 > V >ffi<r>y&m UftZ 

[ 0 0 6 3 ] 

2^IC *%HflfiOLrp4 niRNA<7>f%3S%ratK t L T jg#^ 5 fti H ->< = * - a > 

nuiRKUfiaa. J«Jfc + *>riulR»IIIS-?*> ») in vivotC&^T 3 «b IcJttJil-t 4 nTflll*.**** C t 

tl^*l£W«>MJB (8f) 14. in v i t r olc is v» X iZmW^&ft *S1R^ 4 C t Ic =k ") jfi^iS 
Pf$T^-ft3 1+4 C t t'firflBT* »J . ft * k LTtW S Lv^^T 

^Jxl4. Su^L/iJ:7lc, Lr p4«oje£3K^ \t LTSJR3 tl *BI A3 »c -jut, 3 <b 
icWIJia^gi^iha^cO h*->< 2>^4-^-n> v-*- (0J£[4, 6 5 B 1 3 ^ NurrK TH^} 

[ 0 0 6 4 ] 

*%Bfl<7>^^ic ± *) nhntz v ? y m± - ^ - ^ > mmmm^nmx- it . ixio 3 - 
ixio 6 fi. 2 <h\zttzL < iz^ixi^mnmm-zn-fh, n^^at ltu, man 

<r>MWfa-&1S!i\z®tft-tZ,&&mm&9i (stereotaxic s u r ge r y) h ii Z> , S tz . 5 ^ 

a^JHr (microsurgery) IC J; *) iNBflSl^^M LTtJ|v\ =. a. - a > $fl^[co tc o o 

Ttt. Backlund^ (Back i und et al. (1935) J. Neurosurg. 62: |69-?3h Lindva 1 1# (Li 
ndvall et al. (1987) Ann. Neurol. 22: 4S7-68K Ma d r a zo# (Mad r a zo et al. (198?) N 
ew Engl. J. Med. 318: 83 1-4) <r> ftm* #M"t -5 C t § h . 
[ 0 0 6 5 ] 

3 -bic *%B^(7>$«i(jai±, h*-^- 3 > - - d > MiiBiHBJiaif m$imfc : Y-fkvmmm 

Mfrb K — '< 5 > S^- - - a > 's<o&nS»aWflc!tf Sd9 4JHk^ <50lHBIx ^-^f> v > 

m t L fz * O ') - = > 7t$\z t HJffl -f -5 C k 6«T S 4 . 
[ 0 0 6 6 ] 

*%Bfl<?) # >j * ? u ^- f. k 7 - a - -7* * tz ii m # ^ /A o t ^ <b n-5 k - ^-5 > m±- a - 
o > mmmmit . iR<iflaic*jv»T!Nsi»tci£3aLTv^4ia€-?**ii«-t*tt»k LTttm 

tSCti'TtS. 3 <olc, *ftWj<» K - ~ >jS?.4-- - - d > nuSRiWfla^: Ttft. Slip, 

*^-tiiiM3 &rzmmiz&nmiz&.®.L-z^ zmti^zm^ . ^itsctiT^. * 



i "Zm-^ h C k lc £ 9 K - /< ^ > * - o >tfOdk^rt lc *>*l+ 4 ftitiz>&& t 2 ft .Sit 

[006 7 ] 

irt < a sens, trztemftit/miz/wMztifzmmt *<ni&<nmii&k*>m-?<n 

'MizT^ Jtm u *tf>J.t«ctt . «ffltfO$Bflain s i tu^ -f 7* 'J ^ A -tf- > 3 > . J - <Yi> 7* 
dHa^'J 5M -fcf- >- 3 > . RN A K y h "7* a y h ^ -f t* >; r -f -fcf— x a > . illE^PCR 
- RNasef^slT y -fe <f . DNAv ^d?M'H^')H -tf- >• a > . mfcTZH&m&ffiffi 
#? (SAGE I ser i 1 1 analysis o( jene expression) (Velculescu et a I. (1595) Science 2?0 
: 4S4-7) . £ L'1I§ *\ A ~T ') 7 A -fcf->- a > (sub tractive hybridization). 
47r (representat ion difference analysis! RDA) (Lisitsyn (1295) Trends Genet, ii: 30 
3-7) VIC =k 1 ft 7 - t 6*T'§ 5. 
[ 0 0 6 8 ] 

Min situ^ -f 7* •; 7 A -tf-;> g ^TIJ, !|f £*>RNAKfll lc *#p ft tirfRfll "7 o - 7£ Jfl 
v> *ffl IB ^ <o il t ttRMA * fc tt po I yA+RNAtc L T ^ -f "/ y f A -tf- >- 3 > fc*r "5 - k lc 
J= v . 11 ❖ cnfflmiz felt 4 RNAco 1 a -fe -y j> > il, fflflS H ^ <r> m & ft Z & igpfr 

£t5:kt?§4. JEfift *#*in si tu'M 7 r -J 7" -f -bf- > -3 > (F ISH) JkUJ* 

i> 9 >vm& M®Lffi.-&m^n&. RNAfg^Mfcin s\l\i-?$l-$£®lz%.x.Z c k $jtiimT'3h v 
(Feiuino et al. (1933) Science 2 8 0 : 5 3 5 - 9 0 ). *%Hfl |- is v* x $1 ffl Y S C k *'T § -5 . 
[0 0 6 9 ] 

C k tnjftfi-^&s, i2K'#-'PCRlc*f v^THS -f . x^f y >!ffPfj£-7-7 -f v-^^v^ciSE 

lc «k •) SJRW x^M^^lci'iii: 5bRNAt -f 77 t-i.$|S|StiZ t ^qT^t* 
-5. Witt. Pykett et al. ( 1 3 9 4 ) Hum. Mo I. Genet. 3: 5 5 9-6 4^ lc gfiJR <r> ft ft 4 

iff lc 7\ $ ?->^ffliIlC«*f-f ^ c k ^ft^ilg^, 

*J£lfl*>PCR*fUffll,fc2|e7J8:tt, f^iS. flStt<7)SIS, ffiflE^^^ft^tgS Lol 
<^ T- 5b 5 . 
[0 0 7 0 ] 

DMA* -V C k IC J: v . afif^lX 7 'J 7cr>m'4iZ\"l I $ ttSCt 

fc*T-£S. eel', DNA*-y7"ttt. #7 he t ') ^7 I- t f K ifcttD 

NA ^ a->^trjSvS?JSJcHS L fz'hm^T L -f T-^^. fjitt. fIMXV;-;>r 
^tf 7 fc*Mc tt. ^Jtfzj-j^k: jtft cDNA 9 o -> ^ ^tts^jIfS^lf I^W «r ^- V * 
U ^- * K £ * -y lc n L T III S ft L . v^dti, ^tffHt^, ft IC BH<7) K - ^ 

>^±---n>Bosg$B])ia v *^ttM$tunaj: v ftit/mm/m&z ntzmm * i rna*h 

Sit. itls'#'^^«lIS%ftu. cDNA*»*. ftlc. #6tlfecDNAfem**^ 9 ? r 

lc i v .^18 L. -7 ^ n t u -f tc jht-t -5 ^ A 7"; y -f -if- v 3>^ff7. <03^* N iftfll 
IlcDNA>t>. «Brt7?iS«lcJtaLTv»4ilfK^^ill|fr*»ffi < «r v . iil JtadtiT^ft 
v>ifiifwJ!|&ttfl!!<44, EP*,. (gfllcDNAk * v ^±^cDNA^ a-> Zfzlit ') 1 % 9 
U K k<75/x -f 7* 'J y Kffi^^^^-t^yt-y ^ tt , ^IScDNAf^ TOftEJU^Jt 

[ 0 0 7 1 ] 

Sfc. ttiSPCR-7* 7 ^-*fflu£3l!&3FPCR3:*f 7 mRNA^ •<7tU>x-v>Ut'^X7'u 
IZ J: •) . *%UflO S' - S > ffi±-~ - a > AQSR0IB. * tt3$jNBfla A> -o ftit/mW/ 

J8Ji<? n&ttJBic -7v»T#S(^iifti^^^m^|5jifif ic^Wt S c k iff 5. S-f. 1fS 



4>mRHA*)polyAJEfiBlC S'jfcJW*) 1 $ fz li2o<7>iSS*S:K L tzfeM* ') zfif-fj -f 

WMHllfla^«Q*iii L /cJ&RNAlcft LTi*$K'#'S?j!UxJ££fr "5 (Liang et al. (1553) Nuclei 
c Acids Res. 2 ): 3 26 9-/ 5), L- fcfig 6* |" C J T*>ii ti\ po I yAJl Safl hu lc C* ft o 
■RHA*SJR(9lclfl«-r * C i: ft'TS , $ T CA J ?*> ft tf . TG£ ft in) lc If r> mKNA£ ±9*1 1 

itwftfflSU M * 'J ^dT-T"^ 4v-;&v£2<z>-/9 ^ v - £f$ffl L T PCRJ#*iJRJ5* 

flS-ti. 3 «0 J: 7 & ?j /& IC J: 9 . *»BflOiNBJfifcW"ia«B)iai:T&ai)iaiC«H©»Cj£BlLT 
v*5mRNAd3#<7>cDHAtf « - ~H<F> m £ jftSft L- Jf£-lC <7> UJ $ tl 4 >< > K t LTftitt 
CtfO^fvST-a. |B]Jt£ ftT V> & oififis^cofli&lc OUT t fStf-f 5 C t 

[ 0 0 7 2 ] 

SAGE#*fHU #SC«Ofe'-^gl'-fiJO ^^^|BmiC#ai-t * Z t , * tft tti 1 1t » * H 

- - n > Hfjssnniia * u & <b ft it/mm/ mm. $ titzmm* 9 po i va+rna^t «w <o 

<50 3 '*JSi>c tf >m*-£A,t*B t $r*. iXic, AE«UIBffr*^ h u ^ h r tr>*>ic«^ 
5*5. *3 u 2 tt/ccDNA£2iIj:5frfc:$Ht, * ti *i iS ft gij * <r> 2 # U * 'i H tf 
H T 7-/ 9 - ( M > 7}-) A Be VBlCilJK-T -5 . C f> 9 > 7> - li , (1) T > # - fflg$&tfD fVffl 
T*. u S^i&fiB^EW k«*l»fti!JU*1f"t« l*M^tt!^. (2) 7 ^ffl#* Uminj e n z 
yiuelTE) t S: s 1 1 SW.ffl mUM (Sgfltffift =k 9 2 0 b p W T <?> 8t *i JE ft iW.^-tTJffif £ff ") ) <r> 5 ' flS 
aSftttS&K &c7 (3) PCRffi^aflS ^ 5 4*>£ + ##iBftil£#| * 9 «jft?n 

5. CCT. ') > *--%m®LrzcMh-& 9 rm&mT-tyW'tZZ 2:IC J; 9 » 'J>^-.^^ 
3!<OttffiTcDNAffiWff#^*6*3S«jK?iJ ? ^2: <Xlc. 'i > X? - <T>m tt 5 2HHg<7) 1 

- ^ £iLiUcil*S t , -J > ^-A^cVfBlc!|f pCf3 7' ^ -f v-^&ffl LTPCRJetM^-4. 
*S#s. ifiWStta 9 ~s * - kfrv%\zf&£> L tzlr> <r>mmt£,n 9 7(71 9 $r:dilag)*£t* 

II 1-^- ^-f ? ••5 r ei5^>^ii6^'<oiiiS/xf5(c «fc 9 Mttictfffi L . ❖n-^^ r^^fi, 
[ 0 0 7 3 ] 

£ I § V ^ -tf - a > £ . If «Offi«l*fcttifimiaB8TfESl<iO^^<?>*4iiB€ 

^co ? o-^> rfC J: < fflo-bft&Tj&T- ^clfeHfltfO h* -/< 5 >ffi&- a - n > ftO 

H«n. * fc u * n *^ ft it/mm-/ mm $ nrzmmiz t «a n tc ltu^i^ 

^ 7-t Z<r>izl)&m-+Z> Z t h*T-% 5. If, * <r> m W. B m <r> ? *> M M 

■*-*IWB*>DNAtt»*HW** [ia?\ fx h DNAt Df-.5->). fclCs ttIS f -5 $W DNA (iil T 
s h'^A- DNA t 0 J; ) * H«l f -5 . t X h DNA t K ^ -f - DNA 2: *M \z m u 4 z t t T 
§4, u -f *i lc ± . f^hDNAtc^ffiL. H 7 -f ^'-DNAtc^tS L 4 v» Jt fe-r-<n^tt 
ttj^tl^. )XlCs MM LfcT* h DNA& V*a*Jft«o K 5 -f ><-DNA*«£-L- . ^It^tf- 
*UDNA2: L/i^lc t =. - 'J > r $ tf * . r ^ - »j > ^ % ggggp-r S c k lc * *) . h* 9 
-f /*- DNA^ lc li ff&L 4- u ^ =5!?. fifj ^ Kfll * -r x h DNA* * <JO DNAw * h tt h DNA t 
LT mm-fZ Z tfr-Z-g 2>. J: 9 M&Tjv&lc-ouxii. Swaroop et al. (USD Nuclei 
c Acids Res. 1 9: 1 3 5 4 .& c7 Yasunan et al. (1359) Nature Genet. 2 1: 3 6 3 -9^£#."fl 

[ 0 0 7 4 ] 

RDAvXlJ. PCR^WfflL^:, -f DNAlc W ft. t =S: v t- X h DNA* <r> ffi^ij ^jggjR W lc J3 



C fc Jb'T-§ So J: ') MB 5r^W (c out tt . Lisitsyn (1995) Trends Genet. 1 1 : 3 03-7 
&c7Schutte e! al. ( 1 9 9 5 ) Proc. Natl. Acad. Sci. USA 92: 5 9 50-4 *#JH-* 5 - t *« 

[0 0 7 5 ] 

W±<o * "5 ic LTtftUJ, tifc H ->< 5 - - a > ft SK » US , $£112*01113 

[ 0 0 7 6 ] 

<Bu5Btfffl/iatfOj&g!i&£fji t L£x t >) - - y 7> 
*f%«Wlc*»). ##£»]*> h -/< .5 >m±-~ - o > HuSBMlctt t . *S*«5W*iS*$ 

k - / < 5 > Sib - ^ - o >B0|BSiifla^ UTii, &&ty<?> # ^ ?u**h*-/p- 
[ 0 0 7 7 ] 

CCT, r»i**»HJ t tt J: 7 Sit 3" T t J: Ui', fl| £ 5 A ~T 

[ 0 0 7 8 ] 

ick vtkm-tzz ki'-?§5. jfwiia^^^^JiMtj, ih««tic few t fftf.wift 

[ 0 0 7 9 ] 

Jf«tt (I 9 5 3) pp. 3 6 2-3 7 4 ) ^fi^T* 9 . HJfflTS*. -ttic* jfi €^ %mftiJ'M$ 
«. iBfis ; F : <so5'**J<7>l5~I00bD. J; t < t± 30~ 5 Obp& -f o - 7DNA t L X fljffl L T » V 
J U DNA 9 A -f => ') - ■£ X 9 ') - - > r-f ft C h \Z J: 0 ^ u - - > -5 C t *'T § Z> (* 
HBfl ic fev^T ti . EWSf : l * tt2^lSS.^^ * fctt * ^> IfflJ) . C^cfc7lcLT^-bii 

L. Lrp4<^^^ftlJiJ^^^®14^lf <W/i^<^M'JviXW#^^*S-r S C t -5 c 

[ 0 0 8 0 ] 

jiftT^^mSiiJP^ifejili , Neural Ne two r lW<r> f d r 9 U (http.//www. I ru i 1 1 1 y. or«. / 
sea-tools/promoter, html ; Reese et al., B i o c omp u t i ng : Proceedings ol the 1 9 9 6 Pac 
ilic Symposium. Hunter and Klein ed.. World Scientific Publishing Co.. Singapore 
. ( 1 9 9 6 ))trffluT^fiJ-r* C t t»T§ h. $ h \Z . &%MflP«tt0>i£tt.ft/Jx ^-1«.*TPJ 
•tS t'o r 5 /a (http://bio$ci. cbs. unin. e du. /s o 1 1 wa r e/p r o s c a n/p r omo t e r s c a n. htm; Pre 
stridge ( 1 9 9 5 ) J. Mai. Biol. 2 4 9: 9 2 3-3 2) % &*DT£> 9 . ffloi:t»«?gi. 
[ 0 0 8 1 ] 

z<o«fc 7 ic LT*R!<? ti/is Lrp4jtfc^«oj%^^^ii, in vi voT- jt§if?±mi^ K - '< 



§ h . 

[ 0 0 8 2 ] 
<Lrp4lcjhf-t * K > 

Lrp4tf 'J ^-7'* K liHSiffi K > -(>*ft4 C t «b » Ic u T ,M !g 4UC ti tf> j& 
£ ft fctt^T' /fk'^ £ t ^ftS, Lrp4ti. ^>^<f±HU^«50 K S - o > 

flOBBiWBT J£3R 3 ftT^ac UA SB ffl US *> it) M4'Jff * - - - ° $Ht . /KSfcKflg 

'JLT^ZZ 2: ft* * £ *> *l & . ttot, Lrp4lcitf -5 T ^- A h > ? =f =. x h «p<7>ftj 
66 ^ 7< 6614 ') Jf> K ti , K - = y - ° > <o i n vivo, ex vivo^cVin 

vi lrolctfltS^ft^*lJia)-t-5^fcflJfflT§ * uim#.i)*f>Z . Lrp4* 7* * H tctt-f-S 
K^igsEicfcuTtt. £-f. Lrp4* V -< 7 1 k t m&it&W t -zmt&t it. ®ift<r> 
=fr C^fsg. Lrp4* 'J -<7 - * K*jg#lcBOSLfc 0 » WIBIKlC Mtf> C $ fttz 

VtmtzRm itfz *) L Tfflv** c i: 4jTl 5, tefflft£*J i: L T tt1f IC *ij PR tt * < * iBfi 

v^7'*k, £#8L»IHiSii!&. B*4;!ft«D*§«_tii?. M y ic 7 t — >? 

T'-f *t*l -f v£l?ic «fc •) 7> rz*ic$!|]I<?*i*:^7-* Kg*(J. Mo I . Biol. 2 2 2: 3 0 1 - 1 0 ( 

V > . 

[ 0 0 8 3 ] 

<Lrp4<50j£W$iJ> 

*%Bfl|cj;»K L r D 4 inRNA**^^f?jLH'j<^> K — ■*< 5 > — a > i# M mi SB #RI AS T* — 

iSttKMStli C t <h friz 2 ftfzZ t fr<h . Lrp4*'Hf|l|g^ffllia^±#M*lJiJ^- * - a 

>c05Ht. ^Sfttc t % z. hftfz, tt-oT. Lrp4xI€7<^?£J££ffl.1?-t-5 
^cot±. f - >< > m±- - & > <T>\n vivo, ex vivo&Vin v i t r ©tc felt -5 3Ht£ ftJil 

*-te>7s, 'J -f Z*/& V2*tfR*A(snil I interfering RNA : s i RNA) W h ft 4 = fli 
T, *amili:tf)J:7*7>f4:>^, -J # *f --f jR v 2* IS RSA* ffi « 1" <5 t <^ T £> h , 
[ 0 0 8 4] 

WifiiaS, (2) RNA* 'i > 7-4f|; J: D ]\it&$ *i*^Jpff©W*l{^- 7*«Jl{S-£a t<on^.j 
•v K Mtc j: hftwitoffl. (l)^M<nU(it<r>^-\-r ') y K MIC J: sIk^ES. (4M 
> h n > -x ^ V > JI frj&IC telt 4 .'v -f 7* 'J v K ffj^[c <fc-&X77^>'> ^pftlj . (5) 7. 7 
5 -i -J V -^fl?fiSgP-(* t -1 ~7 ') v Kfl^^lc * -6 X 7 7 •> > r}fl)SlJ, (6)aiRNAk<?>^ 
-f 7* >; -y K ^jftic J: 4 . inRNA<7)SB/i(3M^60 ^ff ffllrtlj . (?)^ft -v f > r^fe * tz It # V Aft 
ZiofiUft t co^ -f 7- */ Kff?/^(c J: h x 7 ^ -f i, > rjqj^ij. (8) JitR^4firl7^^^#. t <r> 
"If) y K Mlc 4^iRr^«iffiJ*iJ, (9) # V - A<ff fSj-ftffi i: ^ -f 7' y v K ff^fiSfc 
* 4 SilRiJU^J , (! 0) mRNAffiflRttJ$ 3L tz It # V V - tW^^'i V H tf^fiSlC J: h 

-<7*^7^ h* IScOfiJi^jqjftlJ, MVfC (I Dt^fi^fc ^flMcO>rtli:fPlfjg|5& t co^x -f 7' -v 

fcoMtMJ F14<4-:ft^£«iL m^ft^ltiJA, pp. 3 1 9-3 4 7 ( 1 9 33)), 
[ 0 0 8 5 ] 

*J£DflcoLrp4T> ^-b> ^«»U. ±ifico (!)~ (1 1) co ir«o»«|= J: ») m€^¥tm.^W 
^ffl3R*l«<?>EW»cH"r 4 t > ■ f- -fe > Xie^ij^^ty t«TA o TUn. t> ^ -b > 7.^; 

ttftT3»4'^54i«r < . ^^fl5(cMJi457^»3a^PI^i-S O T *> *ui J: U . C J: -7 
t£T > ^-b> tt . < i: t i5bpia.t., ff * L- < ttH0bpW.h. 3 «b icff * L < U 5 

OfibpW hT-JS *) ifi Iftj 3 fl 0 0 b p lil 1*3 . 4f $ L < tt2 0 0flbpWrt. * 9 if * L < ti i OOObpiUfl «o 
^^*L. ®<!3mfc1r<?>$£WmW<r>WmM\zttLTltf * L < 1190%W±, «k*>#f*L<tt 



J5%W±IB!""?*>5. Zff> «fc 7 &t> *-fc> xftjfcii. Lrp4# 'J 2 f L- * * K t'Slc, * 
* * a * * h (Stein (1938) Nucleic Acids Res. 1 6: 3 2 0 9-2 1 } 3?fc J: •) fflflS-f 4 
Z t t'Tl 4« 
[ 0 0 8 6 ] 

■J RNA* -f 4 1 , < 7-y •) *f -fi,fli 

rce r ibozyme) & U x t - >u 'J $ -f -\ u (son 1 1 I i bo yme) lc ft M 2 ft 4 . 5 - «i *' -V -f A 
IJ. 'J vSfxxf^lS^tJll L, JxJC&lcS'-'J >»k3'-t K *3SfcJxlC 

SHS»c»-f &&T*>4. 7 - v v # u ti , $ £>ic (i) ?t ; v >ic j; 4 5'-* -r ^ -f x 
SB ft t<7> I- 7 > A i x t <fcJEJC*fr 7 r * - "7" M > h a > RNA, (2) ie^^Hy> 
r* 7 >; t 7 h ffii»%«*_:B:»lxfEf tf "5 7*-^IH>h° > RNA, J& v (3) /jn*?tfiP 
JxJ&IC J: 4 lRHAfi(iai#*5 , fllT*7IIBfi-4 'J 9 V T - -bfP<7> MkiSft IZ ftM 2 ft 4 , * ft 
IcSctLT, U-^j^f^tt, Vtm®>b2 **SiS*ffc (4 0bp*Dt)T£> *? . RNA*4flWf 
LT, 5'-t h'nJfy iSU'-3')Stt'J>i*icStJ. A ^ — A V * -f -f A IC tJ . >•> 

> v . -y k gy (Ko i zumi et al. ( 1 9 8 3) FEBSLelt. 2 2 8: 2 2 5), ^ T f > S (Bu zay an (1 

986) Nature 323: 345: Kikuchi and Sasaki (1992) Nucleic Acids Res. 19: 6 7 5 2: % 
«LfMiiJ2)fl:#i:£*j 30: || 2) # -tM a s ti -5 . BtfAV^ 

gP (*«Oj£ < coRNAKflJ t fflW © t =5r -5 J: 7 icRgl-'t 4 C fc lc J: »K Ml © RNA4" <r> J&ffi8r2<FlJ UC 
, UU i fzltV\-£Um LXt)llt5'0 7-^ y k as <) # if -( ^£^4 C i: **T' £ 4 (Koizu 
mi et al. ( 1 3 8 8) FEBS Lett. 2 2 8: 2 2 5: * V*«#^ (i 9 9 0 ) S£»«i***35: 

2131: Koizumi et a I. ( 1 9 8 9 ) Nucleic Acids Res. I ' : ? 0 5 9 > - 'J * v ^ 

icoi^Tt, £*D<?>£iilcfiE->Tfi:8h «li»**5rfiBT*)4 (Kikuclii and Sasaki ( 1 9 9 2 ) N 
ucleic Acids Res. IS: 6 7 5 1; Wl&ft ( 1 3 9 2) it¥ t 30: 112). 
[ 0 0 8 7 ] 

£ #> lc , v I-do-Ih-x, Tf r y fl ft o ^ a x # <^ ^ a x & jfc <?> ? 

-) # V- A^^IUffl Lfc^ ^U"<M-, * fcttoaked DNAfc Lies vivovtH 
fctt in vivovilc J: 9 Jt fe-^fft* «= ffl v» * C 
[0 0 8 8 ] 

1 9 9 8iplc. ^*Jc^oTRNA|5]±^3T5ML^-c^il|§^^7Km(RNA z F'i$)6 I gam$n^: ( 
Fire et al. ( 1 9 9 8) Nature 3 9 1 : 8 0 6 - 1 1 ) . RNATi^tti. ~ *M<n AIRNA* WSllcip 
At^ctcj:!)- IBIi:Mffiffi^J**-t-5RNAft^>ft?^ti4a0{T^-5.. f co ^ ^ if 55 lc 
J: 9 , RNATi^^iORNA^ -f U > x > 9*<n : 8L$i\t , XFfi*Jt-3BRNA«?>]*Rfe. Mc7tch7>7, 

. 3atET*a. ^< <7)Miz : ?<r>¥£m.-&y»ffl-t &fzth<nv- >l t U, -l^MRNAtsma 1 1 inte 
r I e r i n g RNA : s i RNA) 6*fJ ffi $ *IT ») . ffl$K*> mHiSft?^ ffcafflftij* s i RNAfc ffloT 
ft 7 C tic J: 9?W^*vft^ • fRt^^aiftst^ ilTv^ t *^Hfl^s iRNAIJ . Lrp460ni 
RMA^te'-^^HS-r *K 9 . 4f icHISdil*^, .Tfi^"- siRNAIJ, &ISmRNA<oiE#J left * 4 

T-cOJ! ^ u h'l^WtS. iff*L<tt. 15~75H. * *) Vf t L < IJ18~50fl*L 3 «b lc 
<ff $ L < li 2 0~ 2 5 §1 «0 ^ ^ U J*--? 1 K^T-*4o 
[ 0 0 8 9 ] 

Lrp4%3a*JPIPJ-r 4f-<^lc, s i RNAU £;ft}<7>~ft'1fc IC J: 9 $ffl A3 IC A "t 4 C t ft*T*4. 
fj^.|jr, siRNA^tiS^i" 4-l*c0RNAi8* . - *#9 ± IC n - K -f 4 DNA^ Sit U , l^DNA?r?£ 

^ 9 -leffl . fflBa^I^^^-* 9 9— X'TfcMMa\% L , siRHA* -^r f >«ig*1r 

-t4-*!8RNAi: L T iHB /fi T? ft 3R S *5Ct 6»T § 4. I- 7 > X7 i ?y 3 >ia )| 
IC siRNA^ il^-f 4 "7*7 x 5 Kft3S-< ? ?-^SJ|-5 *lTo4 ( « i tf . RNAi-Ready 
pSIREN Vector. RNAi-Ready pSIREN-Re t roO Vector (BD Biosciences Clontech)) . 
[ 0 0 9 0 ] 

s i RNA^fe'SgfiW li , Ambion we bs i t e (h 1 1 p ://www. amb i on. c om/t e c h I i b/mi s c/s 



iRNA-f inder. Hml)^)3> a- ?-7'd ttfflv^SMti 3 t S. tSfigft s 

iRNA*X ^ 'J r^€.rctf><?5^ v h (tfij^tf. BD Knockout RNAi Sy s tern (BD Bioscie 

nces Clontech)) W *> rfiM £ *IT Js *) Wffl nJflBT* -5 « 

[ 0 0 9 1 ] 

ttT, *ISiW*^S5E^i»c J: 0 3 "blcPSHlcifcOfl-f c h <o <r>mffi.M li#*MB £^ ^ 
ftifKTtiStit*) T tt ft v> . 
[ 0 0 9 2] 

k 5 ym±-^ -n>ffimffimifm®%mfc z f-'&%-m'tzrzthiz. 112. 5^ 7.^ 

MM^^Mftlc S <~> ic ~ 9 $H+ T . K - 5 >&4-.- a. - o > % £ 

tfS^fSPJtoli^lc^Siraicl&Ja-t^aft^* * 7* h 5 * -> 3 > (N-RDA) v2c \z &■ *) lilitL 
fc. DLfli L £»T^-^liLrp4/Corin-£ =>- K "f 5 cDNASrJV? *> o fc. Lrp4ttl IMStii 
if AH* =1 - K L T v» * (EI Do 

[ 0 0 9 3 ] 
(I) N-RDAv£ 

(!}-!. t ?y 9 -<nmm 

Tm<n tU^ Htf K £ t — — 'J > 7* $ it. 100m MlcfflSil L fc. 
C a d 2 : a d 2 S + a d 2 A . ado*. ad3S+ad3A. a d 4 : ad4S+ad4A. a d 5 : adSS+adSA. a d 1 3 : a d } 3S+ a d 
ISA) 

a d 2 S : c a g c I c c a c a a c c t a c a t c a 1 1 c c g t ( BC f\ ft : 5 ) 

a (1 2 A : acggaatgatgt ( BC#J : 0 ) 

a d 3 S : gtccalcttctctc tgagactctggt ( H flj ft : 7 ) 

a d 3 A : accagagtctca ( BEflJ Sf-f- : S ) 

3 il 4 S : c t g 3 1 1 g g t g t c 1 1 c t g 1 g a 8 1 g 1 g 1 ( B££iJ ft ) 

3 d 4 A : acacaclcacag (Hfi^JS-*? : 10) 

a d 5 S : cc age a t eg ag a a 1 c ag t g 1 2 a c a g t ( iffi^J ff-^- : 1 1 ) 

a d 5 A : actgtcacact* (RJUifi^: 12) 

adlSS: g t eg a ( g a a c It eg ac t g t eg a t c g t (K5'J ff-f : 1 3) 

a d 1 3 A : acgatcgacagt (Eflltt^ : 14) 

[ 0 0 9 4 ] 
(1J-2. cDNA-frJ* 

H*SLCJ: *) Af Lfz^O *12. 5 B K =k 9 «f BB JR fiPJ % W >) iii L , $ «o IC W HI 7? |i] IC 2 o 
nffiiftlzW *) 7>ft fc. RNe a s y mini kit (0 i a g e n 5 * ffj o T £RNA"£ 39 49 L , cDNA synthesi 
s kit (TAKARA) £ ffl v> T cDNA* Lfc. ffeill«B#^Rsa |-?»<fc L few *> . ad2£ft 

*0L. ad2S£ 7- 7 -< -7- t LT . i 5 ■* 7 * ^ PCRT- cDNA*Jfl Ml L . iti & It 72*CT-5 
# 4 > * * h Lfc&. 94"CT30#s c5*CT30#. & W ? 2'C T 2t><t>Jx «" % 1 5 <f -f 7 >l 
-tfw »^t-;/2 , CT27i- -f > * * ^- h Lfc. N-RDAc^PCRli-T ^ T « T <^ ix i& -fit ftX T^f 

lOXExTaq 5m I 

2. SnM d.NTP 4 m I 

EiTaq 0.25m I 

1 0 0 m M primer 0 . 5 m I 

cDNA 2m I 

m®* 3 8.2 5 m I 
[ 0 0 9 5 ] 
(l}-3. Driver*>fl-«l 

adZSTJfltt L /ccDNA* Z «b tc 5 * -f 7 /K75PCRTJ#*S L fc. 4jB ^ t J 9 4 'C T 2 t> -f > * 

^.•^-hLrc^, S4'CT30#. 65'CT-3Q#. Se V ll'C X- I9t<r> fx J-t^ 5 -t 7 >l ft v> , 

IC ?2*CT2tM > * ^ - h L Qiaquick PCR purilieation kit (Qi a gen) ^ffl v» T cDN 



AfcWML. RsalflHbLfc, 1 0 <n *f -f h 9 * >• a > ic 3 M «"f -3 f$ffl t tz . 

[0 0 9 6 ] 
(l}-4. Testerf>ft$y 

ad2SX-i^*I U/icDNA^ £ h Ic 5 * A 9 ^«oPCRTJ8*l Lfc. JtfM$# (2 94*CT2# -f > * 
^-Kti, H'CT'30|K S5*CT30*K Jklf 11 'CT- 2ft <0 fx *t -i 9 >i'iy\^ ^ 
\z WCT- 2ft -i - h Lfz. OiaQuick PCR purification kit (Qi agen) o T cDN 

A*«WLs Ui\m<tLfz. 60n£^>R$al^ft:cDNA»cad3^ft/lii Lfz, 

[ 0 0 9 7 ] 
(1) -5. * 7" h 7 ? ^ a > =0 0 

.hS!3& V4T-fFfty LfcTesterfc * VDr i ver^iSn L „ x ? ) - ;b ifcSJ U tz & IC , ixPCR 
bulfer U HcSfWUfc. 9 8C 5 I xPCR bu 1 1 e r + !M N a C I 5 «blcS8 

*C5^^)^. 6 3'CTIc^FhVn -i ~f ') ? 4X2 Hit. 
[ 0 0 9 8 ] 

'M ^ 'J 5M X3 £cDNA£ ad3S£ 7" 9 ^-tLTiO^-l 7 * tf>PCRTifl*B L fegt (7 
rCTS» > * - h L 94 , CT30*K 6$*CTS0fK /feV72*CT2^^>/xJC 1 felO'^ 

■i 9 >v'ii^fz) . Muni Bean Nuclease (TAKARA) TS8 ft L , Qiaouick PCR purification k 
i tTffilll Lf:, 3 <b IC 13«* -f * a. ^PCRT-iS*! L fc. iti|®=& |J 94"C T 2# 4 > * ~ ^ - h 
Lfz&. S4'CT*30FK 65'CT30#. R V 7 2"C T 2#«oJK(E* 1 3 ^ 9 >i 'n o . S^lc72'C 

[ 0 0 9 9 ] 

(l)-6. ±5 — ft 

* f V 7 9 >■ 3 > |0 i T-i^itH L fccDNA 3nglc 2xPCR buller ! m 9 3 'C 5 5> <=o 

iiPCR buffer+IM NaCI 2 m I £ /JD tz . 2 <? IC S8*C 5#tf>& . 68'C T- 1 m H ^ -f 7* V 7* 
-f X 3 

[0100] 

^ -f -7 'I 7" -f X £ 4ffccDNA*Rsa iTiBffcL . Qi a quick PCR purification ki tT*8W L 
fc. Ztl% ad3S£ 7" 7 -f v - t LTI1-* ? A <0PCRT»*a L fcft ( 9 4 *C T* 29t i > * « 
-HLfcl, 94*CT30#. 65'CT30#. A tf7 2*C T 2#*>JKfE £ 1 1 ^ -f ^ * ft v^. M^lc? 
rCT2*-f>^--<-h Lt) RsalTvgftL. jd4*ft*Lfc. 

[0101] 
(l)-7. 7" h 7 ^ •> 3 > 20 0 

JLiee? ad4^r L cDNA 2 0 ng£ Te s t e r t L T , ±123<20Dr iver i: iffi u L- . 3 <b ic , ± 
ESfcWtt^^'SiT^-r r- 9 ^ v 3 >*tr->fc. SIKBlcRsi mftt fccDNAIc id5*ft#i L 

[0102] 

(I) -8. ■* 7* h 7 ^ v 3 > 30 0 

..hJ5?T-3(l5^ft^D L ZicDNA 2n Tes t e r t L T . .t.3E3^> D r i ve r t ffi^- L » 2 h \Z , ± 
!£S t iBj^^^vJT--^ 7- h 5 ? v 3 >^ft^.fc, «mtolcRsai;gftLfccDNAlcadl3£flfio 

[0103] 

(l}-9. -4-7*h7^v3>40a 

±lr38T-adl3$ tt/jn L fecDNA 3 n t * Te s t e r k L T . ±IS3<oDriverkvftaL, ±a£ 
5t fSJt|cr>^--aT'^ 7* K 7 ^ y 3 >*ft^ fe. l#4g LfecDNA^pCRI I (Invitrogeni \z 9 u 
.-TL. AB 13100 >-7->*T7-7 'f ^-*fflv^Tfi3SKW*W«f Lfc. 
[0104] 
t*te<5iJ2] LuLAMjttjZLgMMM 

YKlz, Lrp4jg€^-%ffl^Tl.MT^7*ah=i-'i-t e fc r Jin s i I u ^ 'f 7* 'J jr >f -tf - > 3 > 
IC J: h WSLffitf-Zli i tz, 
[0105] 

. X\l. SBfE^OCTT-SHL. !GMmW«ftf»«t7J>V*ft®|Lfc. ^MH 



#5 *±T«*S ttfc»lc4%PFA"?£iB30&lffllH)£Lfc. PBS?j*#Lfc&» *A~f*\? 
•f -tf - >- a > ( ! n g/m I D I CftRNA u - 7\ 50t*^i>Ti h\ 5xSSC !%SDS. SO^g/ml y 
east RNA. 50 m g/rai Hep a r i n) * 6 5igT 4 OBfffl ff -o f- « ^«o^. (5IJ**AT5H 
, SiSSC. WSDS) *«5«?fTi*. RNase^Ii (5m g/m I RNase) ^ISS^^Ifof:, 0. 2 xS 
SCT65K*>i5fc#s lxTBSTTSS<50i5tjf f>«0*>. ^ o -y * > r ( Bl ocki ng reagent: Roche 
) fcfT-afc. t * ^7 * x 7 r ? --tfJilflifADIGtfitt (DAKO) £/xfE3tf. (IxTBST 
, 2mM Levamisole) NBT/BCIP (DAKO) L T fEfe £ 

[0106] 

in s i lu/N -f -7"J ^ -tf- y 3 > IC <fc 4 ftB!M<7)#2m. K - >t 5 » - n >£0 

*fc*."f 4«$»i?&*E12. 5?. L r p 4 mRNAtt 4>fl8 «b ffcM . gffi&ic *rt+ T^flffi + Mlcfcif 
»B*«LTv»4 C i: *«>Tc3ttfc. 'f£flfi *r «b £ fffi ic *Mt T it , Shh mRNA t Bit* ? 
->£^U * — jf-h -i ^ — 1i T* £> 5 J& #x ( 1 1 o o r p I a t e) IC ftp® T'£> 5 C t «b 
ic £ o £ (EJ2&C75), 4> BS T l i S h h mRNAgLtttf )$<o 4> T 4j «k 0 (c co ^ JS ^ a* a <b *i 

fc (BS3SV5). 
[0107] 

^ n ><oM?- #-T£>-5NCAM bRNA fc Jt«Lfc«JII. Lrp4 mRNA^Mlia IS NCAM 
BaRNAIt-ttcoBiag^^i (Vent r icul ar Zone (VZ)) ft 18 Sft fl& SB ttl AS T *> fc, 3 
5>---p>«Ov-^-t*STH raRNA60?E«Lt JfcfS-t* t . TH mRNAli yf-S/S (mantle 
layer (ML) } ic <7> L-T^i^T, (nj — ^aiiaTMtw JEm**!?.**) tl -5 C t liiui 

1«f-JH«i^|SjT<7)5£3a««ltt^^lc-BcLTv^(03^V5). -tik ic ff (u eu r a I 

tube) J* teaman - ^-fvzi*iTi8jau» ^ftHtstiitic^asffjhL, 

**«bTH mRNA^fUS^S t %x^n^.„ EP ^ . L r p 4 niRNAtt 4>H«T tt h* - '< 2 > ^. - 

o><?>miSBifymaic^SII9(=l6«-ti tfi^ii^ (EUJfcVI). 
[0108] 

<Xl=ES»IJIS*in vitroT K — ^ 5 > ig± - =. - d > ic #ftf$i? <? * fc*^- Ic Lr p4 
[0109] 

i "f , SD I Avi (Kawasaki e t. a 1 . (2 0 0 0) Neuron 2 8 ( 1 ): 3 1 - 4 0 ) ic «fc •) ESIfflflS <fc *) K 
-^3> = *-n>-sdo»fl:8HiT6fr-»fc (B7±#«SR) . l5liS^4, c, 8, 10. 12B^lc 
f iifniBJia* 0^ t , RNeasy mini kit (Qiagen) *fflv^Ttoial RNA^@iRt. RT-PCR 
tr'ffo^. RT-PCRlci;v^T tt. & f] ic U g«0 t o I a I RNAlcjhfLT, RNA PCR k i t (TaKaRa) * 
fflv^T cDNAo- fifcfcfir o f-, C6O-7*,i0ng. lng. 0. 1 ngffl ^ ^<?> cDNA£ j»?filc ffl T lilT<^ 
JxlC^T-PCR^ tf o fc. 

iOXEsTaq 2 M I 

2. 5mM (1NTP 1.6m I 

ExTaq 0. I M I 

;00m M V 7 v - &0. 2 m 1 

cDNA 1 M | 

IKS* 14. Dm 1 

[0110] 

?4'CT2^> -(> * - h Lfc», 94°CT-30#. 55*CT30#. ^ V ? 2"C T 2^><?)/xFC:^ 35 
* -f ^ * t?v» . S^lc / 2"CT 2# -f > ^ * -* - h L . 

[0111] 

Lrp4 : TACTCTAC GACTCCTC G ACTCTAACG (KM Sr^ : 1 5) /CACACTCAACCC ACTCCACATATCTC (KflJ 
TH: GTTCCCAAf.GAAACTCTCACACTTf.f. (iWif : i 7} /G AACCTCCAAAGCC TGCAGCTGTTCC (iffi^JS 



DAT: CTCCGAGCACACACCATCACCTTACC WJif : IJ}/AGGAGTAGGGCTTGTCTCCCAACCTG(Kfl|g 
*r:20) 

[0112] 

f LT, RT-PCRlc J: *3£m«*f*>i|5fl!. L r p U4 ES^fflflS (CCE) k^XF n -^jmiB (P 
AG) i:aMLTv>iH^', ft IttSW <7>ffi$k. THt (n]*|lc4B @ *^^3Kft*!S4p^ C 
fc**ufl<o*MC&-o*: (08) . flSif.'t'BSiS*^ K->< 5 > g£ - ^ - n > fiOSfiipffl 

7>8f-f3P!y1tc4,Lrp4lJ^-*7- t LTfffl?i>5. 
[01 13] 

ftlcLrp4jlI€^<7> 7 *> s JNHflS^tt«* = - K-*4i81STEIU*fflv>T. ttT^^nhn 
- 'UC «k ►) J/iLrp4JA#*f**l L . ft #e ffl « ife fi ic £ iUft»*ftft o fc. 
[01 14] 

*f> Lrp4ilft f co 7 *> . $«lfla^^« ( 1 6 1 -5 0 2 -7* 5 &} £ ^ - K ■* -5 it ft ^ PEW* 2 3 3 
9 > 7 H £ >\ u * ? - IC ft S L tz<r> % „ »J > He WllB * RDIBLT ;Ip-v»I:7 

--> ? 3>2tff-. 7 - - >• 3 > $ ttfc«BJ»**8« L . **>*S«±ft*#fc. 

12. 5BIEE*4%PFA/PBS(-)T4°C. JfliSLt^^, 20%-> 3 SS/PBS (-) TM'C , -«6iHtt 
t . OCTTStlLfc. /¥ $ ! 2 umO *7] ft" * ft" SSI L . * 7 <\ K # 9 * IC HA ►) ftlt fc» » MUT'l 
0»«j»3 -tf . PBS (-} T-ff Vfflfil $ ttfc. ^<7)&. ?*n -v r ( 10% normal donkey ser 
urn. 10% normal goat s e r m/rf n -y ? x — 7. ) tSfi, 20^-HSHtv^ ft Sill L J/i; L r p 4 1 ; 
* n (FERM P-20120. fc^VFERM P-20 1 2 1 * ffi a t T ffl («ft Jr. ft i/4fii 
Sit t> 10% normal donkey serunu 10% normal goat serum. 2. 5% 7' n -y c x — X/PBS) 
) & £ y'l/LTHl/Ctt (Chemicon, 0.7/i</mL 10% normal donkey serunu 10% normal goat 
serum. 2. 5%7o -y ? x- A/PBS) tig, 1 fffffllxlfc 3 i±fz'& . £^lc4*C. -Bft/xRJg 
0 . i %T r i t o n X-l 00/PBS (-} T* , 1 Ofl- Nfl <o ifei** 4 IeI*T o fc. C y IWMtrL » A X 

?-lgGlt#\ FITCJiaatftv'? 7. IgGl/t^. (Jackson, HUg/nik 10% normal donkey ser 
uiik 10% normal goat serum. 2. 5%7* p -y 7 x - 7s/PBS) 4§iS, 1 Bf f?f) jx PC 2 ■£ . InHfle 
i5fcv#*fifo fcftx PBS(-) ic J: oTgfi. lQ3>Wifcit U ItAL/i, 
[0115] 

? LT> ttMLfct/iLiM* J a - ;t f/[# % ffl u fz ft«Effli«*felc «fc £ Jt^LffiM 0>ff 
*. in situ^ -f r-l-tf-x 3 >KJ:*ftSlW*r*>ll6JR2:lflJtt K - 5 
a - a y<7>$t± -f h T- 3r> Z E 1 2. 5? , * HB KdJ ic A <o ti A- ( II 8 ) . h" - >* 5 

>]%.±- - a > co -7- 7^ TH 9 > >* f Mto Ztm. t t . L r p 4 7 > /< ^ H « 

5 > - - a > FRjMliaicfimLTo S t htltz. 

[01 16] 

JXlCs KLrp4 ; E ; O n- + 4,jJi#Sf|j^T, 7 n-^ >f h i h 'J - iz J; * L r p 4 ^BUJHIia 
[0117] 

* -f . SDIAvitc J: *) in vi t r ole v> T ES*BJB J: 0 ^ftSSi?^ K ~ 
D>'8uMI!S*#t5s*fflJiaC*£, *fflfla^-SC^' v 7 r - (Invitrogen) * ffl o T ^> IK 3 it tz'& 
. ®fc • jgilflUitt-f \Zs 1A L r p 4 > ? n — >i bift (FERM P-2 0 1 20 . J: VFERM P-201 
2l*«&LTfflv^fc (±g«±rSl/4 ffifRf lH^yflfiitlfilW. ImM EDTA/SDIA^fttgtfi 
) ) T'4'C. 20y>P4 , *feLfz, ^ ^ & . I % •> i/ lift W, jft ft % ImM EDTA/ SDI A^ftJ«HlT4TC . 
3^P^<7>v5t# 4 3 153 ft v» . bf^-^>^ SBfa^i, x 9-lgGlt# (Jackson. 1 0 m a/ml . i%^^ 
flf'l^imft. ImM EDTA/ SDIA^ffctftJ*) T4*C. 20itB8*feL. |BJ *|lc }3fe # L <r> % , pe^ 

7s k u t - h t tr >• > (Pharmingen. 2fl/ig/mL l%-7 >- flft^rfiift . ImM EDTA/ SDIA$Mttf 
T-4'C. 20^BB»rfeL. IBJttlCjft^ L fc. *fe§t. 7 a - ^ -f h > - 7 - Ic T Lr p4^ 



MB***!*, Lfz. 
[01 18] 

fLT, ftm L rcf/tLrp4 ; E ; ?D- + ii.j3ttt:%ff)vi/:7D-^-1 h > h 'J — ic J: •& L r p 4 

%manfla^^tijco^m, Lrp^^^fK^n^t^ma^MtBL/h (ran . • m 

ffill-f * w fc ft < , Lrpi 7 > ->< * K^mSnflSfclfciiSTg 4 Z k <b . -b * V - 9 - £ ftH 
Lfc7D-*n >-?-£fflO£Ck4CJ:»K Lrp4?>/< * ff %%fflJ!S § Kl» 
T#8|-f -5 C k i)*^mT'£>Z t^^^flfz. Lrp4 ?Mlt K ->< 3 >S±- » - n > 

ffflsmtnnaic %m LTu§t:u^ftKti)^, Lrp4tt-f*a k 3 ^m%.- * - a >gg 

[0119] 

ftlcfjtLrp44att£ffluT5>8i L fcLrp4 7 > >< * H » tt ffl AS <^ #. =K * W Iff I fc. 
[0120] 

S-f, E12. XflSML+ll&flgiJSRtdL <fc tfSDIAa-lc J: •) in v i t r ole teu T ISfflB * 

•) ftitmwz n ft f — ~ > M^b- - - o ^ gtr bb an as * tt- *w «a ffif * . £%«h 1 mm<» 

7jv£TKLrp4#t#T3RrfeL. -fe * V - 9 - Iz & 0 L r p 4 J: aMttt-fflJia* #1$ L fc 

. ^«ft*«oan)fiib^RNea$» mini kit (Qiagen) £ffloTtotal RNA£0i|X. cDNA^ ui& 

mmMitfflncojiftT'iMktmmLT . n-ftuvmmizm^tz. *s cdna 4 ng . 0.4 

0. 04ik*8 M ft<r>cMk*mm ic ffl u T WT<oJxJE&T-PCR^*t o fc. 
i OXExTaQ U I 

2. 5 mM dNTP 0. 3 m I 

ExTaq 0. 05m I 

! 0 0 m M f 7 -f v - ft 0 . 1 M I 

cD NA I ix 1 

IS* 6 . 9 5 M I 

[0121] 

A > - h L fz&i. 94*CT30#, 65*CT30#, * V ? 2*C T* 2 9t<njSLm % 2 6 
* 4 * * fir v» . ft & £ ? 2'C T- 2# -f > * -* - h L f- . 
\2.T<nW>H<r> f => -fv-tSfflLfc. 
[0122] 

Lrp4: TA G T C T AC C AC T C C T C G A C T CT AA C C (&#J S9 : 1 5) /CAGAGTC A ACCC ACTGG A C ATATCTG \WM 
ffi 'I : S6) 

TH: CTTCCCAACGAAACTCTCACACTTCC(EWS^:l?)/ CAACCTCG AAACC GTCCAGGTCTTCC 8 

Nurr i : CACTCCTGTGTCTAGCTGCCAGATGC (KWftf : 2 1 ) /AGTGC G A ACAC C GTA GTG C TG AC AGG (£ft| 
$:22) 

Nest in: GATGAAGAAGAAGGAGCAGAGTC AGG (6E0J S ^ : 2 3) /ATTC ACTTGCTCTGACTCC A GGTTGG (ffi 

MAP 2: CCATGATCTTTCCCCTCTGGCTTCTC (i!£#J 8^- : 2 5) /TTTC CCTG G AA AG G GTG A CTC T C AG G (Kfll 
35^:26) 

[0123] 

f LT, RT-PCRlc«i:4 3£3lf»*f<so*S#, ^ffiii »K if M f!?J J5g *i US v - f) - Tf. * Ne s t i n 

MAF2^%^-t 3MVa" t tl 5 C k fc'Ufl >b *MC ft o Tz (010) . Lfcli'-jT, Lfp4?>^ 
? W<^JE3fcttmRNA<«ft3R#±&lc<b4ilt 3 ftTif ') , L r p 4 ? > * H t J K - ^ 3 > - » - 
o ^l$mffimffl®fzl-fT'% < . ^S<?J.h^<7> K 3 > - a - a >^^St^"* v- 
k LTttfflTtS C k ^BH^^fcft-,^ (fill) . $<hlZ. frmW-lk'tk K 3 > 
a. - a > v - — t*>* Nur r I ^»TH**. Lr p4 fetfi&MlZ it T M ^ -< 'Hz 9tMLX^fz 

z k h-h. mfr\zix»m#.mw&t)* k 3 > a >^.9y<^fluSftiaiflaT-3os etns 

(EfllO) , 



[01241 

iXlC. Lrp4«:#T*» L £Lrp4 9 > - ^ H RJ tt iWlfi * EB + K t *> fi £ «0 #J T J* M HO SB 
itHfia t ft 8H#it genu SGML'S- S *i*<?)*'*#8-t t fc. 
[0125] 

#8IL£:SJIlJia£polT-L-orni thine (Sigma. 0 . 0 0 2% in PBS) . laminin (Invitrogen. 5 
m g/ml in PBS) . fibronectin ( Si era a . 5 m g/ml in PBS) ^-Kfc^M ^7X1 
46AIB, 3?'C. N2 (Invitrogen. lx) . B 2 7 (Invitrogen. Is) . TX3*tf> 
ft (Sigma. 2 0 0 uM) BDNF ( Invitrogen. 20ng/ml) / SD I AftftiStfetgtfe* TM > * » -< - 
hUTft#5ttfc. ftl L/z)NBJia^4iPFA/PBST4*C, 2 0# 1$ H £ L . PBST4'C. 10*W^ 
% 21=1 ft -> fc, 0.3% Triton X- 1 00/PBST-M . 1 5#rl<50gj§i<att£ftu . 10 

% normal donkey s e r um/^ a v 1>fi. 20frfgJ<7> 7* a v ^ > r^ft -> /=. Jre^T 

. Jane s t i n}/t# ( Chemi con . 2 m g/ml. 10% normal donkey s e r urn. 2. c A~f a y ? x — 7 % , 
0. 1% Triton X-10 0/PBS) . 4n £ I I l-tubu I i nlA4* (BABCO. 1/2 0 0 0 , 0. 5 m g/ml. 10% norm 
al donkey serum. 2. 5%"/ a v 9 x - x . 0.1% Triton X-IOQ/PBS) T\ 1 BfHlxlE 

3 1*. SltficS. 4*C. -mmJ^$ ittz. SH. 0.1% Triton X-i00/PBST. Sftffl 
<oi5tfr£3 1*1 ft o FITC««Lfct/tv>x|jCfii#x Gi5*« U fctfi 5 bf y h IgGJnf* 

(v>-f tit Jackson. 10m g/ml. 10% normal donkey serum. 2. 5%"/ d -y ? x - x s 0. 1% T 
riton X-100/PBS) X'MU. 3 0y> ffl /xl£ 3 € . -^oO&. IS! *i tc v5fe if L . PBSTSffiL 5# 

[0126] 

it. y>8l LfciKB/ia^Mlc A 7 -f K 77*7 x±tcfi& . _h IC eo *g i& tc BrdU ( Roche. 5-B 
romo-2 ' -deoxy-ur i d i ne Labeling and Detection Kit II. lx) ~& : <%1ia L fclfitttf . 3? 
*C. 18ll$raJ:S«Ufe^. I5l«ic-/n v4f> ir*Tff^, 2N HCIT37t". 2 0y> f$Jxl& 2 * fc 
PBST-3[5]i5fc# L . ftBrdUtfCft. DNase (Roche. 5-B r orao-2 ' -deox y-u r i d i n e Labeling 
and Detection Kit II. I x cone, in incubation b u I I e r ) T 3 VC . 3 0 ft US Jx J& 3 •£ £ . 
3 "b Ic . fitBrdUtjtffc (Si gma. 44m g/ml. 10% normal donkey serum. 2. 5%"7 n -y ? x — x 

. 0.1% Triton X-100/PBS) TSiS. 1 Bf lffl/xJ& 3 it. >!II3K3« 4*C. 

^0. 0.1% Triton X-100/PBST. SS. 5 frffl <?> ifrft £ 3 Is] ft o & . F ITCWfflt L fcJS v 
^ x I gCfrt ffc. (Jackson, i 0 m s/ml . 10% normal donkey serum. 2. 5%"/ a *y 9 x — x „ fl 
.1% Triton X-100/PBS) TSfl. 30#ffl/xJ£ 3 fc. f^^, RUf Ic i5t# t . ft A L T St 
$Lt = 

[0127] 

fLT. ^-.^-^ffeO^S^. Lrp4H1±iNBfla«50^< JiNe s t i nPBttoJSMfjuSBijBJfflT *. 9 
. -ffi"6*^a»jhttv-^- /? I I |-tubul inl^l*-?*** c £: fc'Hfl hfr\Z & o (1312) . 

7>flt LfciNBIiattJSSHSlcBrdU^SX 0 jA^ . HRlcin v i t r oTlSMt 6 C t ^BM- 3 
tlfc (PI 13) . 
[O 1 2 8] 

/Xlc. ftffl L rzLrp4r^'l4^)iafc t K - '< 5 * - a > Ic Afft * C t * «i8 L fc. 

^fil LAciWfla^ poly-L-orni thine (Sigma. 0.0 0 2% in PBS) . laminin ( I n v i t r o ge n . 5 
m g/ml in PBS) . fibronectin CSigma. 5 m g/ml in PBS) = — 1- LtX7-f H*7Xl 
tcjig:. N2 (Invitrogen. 1j) . B2? (Invitrogen. lx) . T x 3 ;u tT > ft (Sigma. 2 0 0 u 
M) BDNF (Invitrogen. 20ng/ral) . bFGF ( RSD. lOng/ml) / SD I Ay> ftfgifcrf T . 3TC. 24 
^SHy+a-^-l-Lfc. -fcn^. _L le *S Hi «k •) bFGF*Bfi'»fctgtfet'3 «?>lc6HffllS« 
Lfc. *B«LfciBBIBl*«PFA/PBST4TC, 2 0y>Ba L . PBST4"C. 1 VAWl<r> 'tfiW ~k 20ft 
ofc. 0.3% Triton X- 1 0 0/PBSTSS . 1 5 ^> <?> £ft u . [0% normal do 

nkey s e r uiu/7* n -y ? x - z. x- g? S . 20*W<7> "Tn v df- > rftft -> /i. IScVT. JaTHtlt^: 
(Chemicon. 0.3m«/i«I. 10% normal donkey serum. 2. 5% ~f a -y ^ x — x . 0.1% Triton 
X-100/PBS) . IS? 1 1 l-lubu I i ntfi# (BABC 0 . 1/2 0 0 0 . 0.5 m g/ml. 10% normal donkey se 
rum. 2. 5%7*o -y 9 x- 7. . 0.1% Triton X-100/PBS) T* . il$nK<£$«. ^1 § 1% 

§. 4'C. '"(ftlxJCd «£. SB . 0.1% Triton X- 1 00/PBST- . 'Mm. 5 ^ IV <T> j3fe K]T' ^£ 3 IhI ft 



o fz&. FITC&sS Lfctft^"> X IgGfitf*, CjSfBMLfcffi? v h IgCtftf* Jacks 
on. 1 0 8/ra 1 . 10% normal donkey serum. 2. 5% 7 o -y ? x - x v 0. 1% Tr i ton X-I0 0/PBS 

TIILL 
[0129] 

f LT, $>«Lfc«BIH*in vi IroTigSLfcJKS, H JW T *> 4 * * U T o «r o «B JUS IC Jt 
^ T Dfl i, ^ lc ^ < tfO TH 9 > •' < * H Htt K - 5 > g± - - - a > **fftip $ tl . LttS 
T . Lrp4F§Mfiaii . filmic K - 5 > - * - a > & ?U <^ ifi M T £> 9 . in vitroT/£ 
^KTfl6T*>4 ZkfrWhfrlzK-yfz ( EI 14) . 
(0130] 

m. 

J A L r p 4 ^Er J ? n - ■)- ;|,JA#*ffl V>T . 7 n - -f h > h - lc J: 5 L r p 41% UUtf lia<50 # 1$ 
[0131] 

tf> SDIAvilC J: 9 in vi trolcfcwTESJima J: 9 ^ftStW^ -frfc K --"f 5 * - 

d >Bil!iK*infla*#tf*mfla8**s Mt>®^ -> 7 r - (Invitrogen) tfflux»S(^f:i 
. US • Sia*ftlf iti* t . 4 T-ftgJ LfctfEL^* ; ? n - ;u ft ft (PERM P- 2 0 1 2 0 

. fcckVFERM P-2012!%v££'LTfflufc (*S«±i» 1/4 fiHRfo. l%t> x Jffl l^lfllvt , ImM 
EDTA/SDIA*fl:*S«l) ) ?4'C. 20$HSISfcfeLfc. x ffi 'A&m . ImM EDTA/ S 

DIA3HL*gifcT-4"C . 3 # N <r> jftjf £ 30 fr u> bf * * >$|iaj/i >s u A 7 - I gG})i# (Jackson 
. IOmi/bI. •> MM . ImM EDTA/ SDlA#ft*§Jl!l) T-4"C. 20#H&feL. (1J t* 4C 
>5fci*Lfco>*>. PEis8^hU^hT^-/-> (Pharmingen. 20,*g/ml. 1 % >- flfi ifi itil. , tin 
M EDTA/ SDIArfrfblfHt) T-4'C. 20*B8*feU. BI«lCi5t»Lfc, Jfcfegfc. 7 o - ^ h 

> - 9 -iz-z in mmm^^m i tz« 

[0132] 

s )isi*)T-coLrp4 9 > >•< tmm&mm<r>®.K*wvr Lf- S 

i"f. 12BS&«ov7A (sic) cott-HJconiedi a I lorebrain bund I etc 6-OHDA (sigraa. 2a 
g//xl) ftl. 25m I'iiALT, <PMfr'blflLWift'\®ftitZ K-^-5>M^---a>S5EfeS 
$1f4ZtlCck9. - 7 >0I * 7** -7 Afcft't!! L fc. tr^ v>xft'lt2 jS Rg 
S t , 6-0HDA*a A L fcfl8w»^#IC Lr p4 ? > ^ W^'ttffl^a^ 1 E^fc 9 3xl0 4 fflW« 
L/i« L fcLrp4 J 7 > ** 9 HHttilBli . CACVo^-y- (Niwa et al. €199 1 > Gene 
. 1 0 8: 15 3- 2 0 0 ) M D T T- EGF Pit €^ % ft ft, f 4 J: 7 lc ig €^ *9 A t tz ESJRB Ba £ SD I Av£ lc 
«* 9 in vi trotC fcUTftffclSlf ^ H+fc K-^< $ >m±-*.-<a > ffimBB* & tsmi\&%f% 
. ^SStf04 i: [Bj^^^>iT-ttLrp4fa#*fflv»T^feL .. -h 'U V - 7 - lc £ *) ftM I T © 

[0133] 

»*ft 3 jgim H »c 10 % Urelhan in saline. 5 0 0 m I ft L T JflEHfr* , 

IJBWLT. iE'll^J; 9^H^«[* (*Hc) 30 ml $ ii A L T M 9L t '& . \% 
PF A/PBS (-) 3 0 ■ITWffEBIJSLfc. ISJS^. «fi% JR 9 ffi L T , lc 8 if ffl . 4 % PF A/PBS (-) 
•t^T-S SUJ^^^f o fc. ffiogfe. Z nflcxMXL 20-4 0 % x 3 J8/PBS (-} «f T-Bft 
Km L. OCT^lcSH t fc. J?^ 10-I2m m^tTJ^-^fPiSIL, ^. ^ -f H # 5 ^. lc JW 9 ft It 
£ffi?30*>&»3 4*. PBS(-)TSVffiaS -B-fc. f <w ^ . 7 a -y ^ > : r ( 1 o % norma 

1 donkey s e r um/7- o y ? x - x ) 2 0 » H f? v> . J/iOFPf/iff (Molecular probes. 

2 0 m g/ml . 10% normal donkey serum. 10 % 7* n >y 9 x - */PBS) • ^MAP2fa# (Sigma 
. vt7^m^<. iOO^^lR. 10 % normal donkey serum. 10% 7* a -y ? x - x/PBS) 
tJJlT:TH}a# ( Ch era i con. I m g/ml . 10 % normal donkey se rum. 1 0 % 7* □ -y 9 x — A/PBS 
) IttfflJxJCd 4*fc'(&. $^IC4'C. --lftRlC$1*fc. 0. j '* Triton X-l 
00/PBS(-)T. 'MU. 1 0 t> W <?> i5t * 4 IhI o tz, iXlc, Alesa F I uo r 4 88ft!»K •> "t ^ I gG 



(Mo I ecu I a r probes. 4 n g/rak 10 % normal donkey serums 10 % ~f a v 9 x — x/p 
BS) . Cy3^satA v x I gGl/tf*. (Jackson. I0mi/«K 10% norma! donkey serum. 10% 
y ? x- x/PBS) ifcttCyStSlttffifc IgCttt*. (Jackson, I0mi/bK 10% norma 
I donkey serum. o -v * x - */PBS) 1 Bf ffl mm it fz& . fBJ fflc i5t vf * 

PBS (-} ic ck o TSiS. Alt. 
f L T . ftM*8^€ilC J: £&fiv-*7-J£31#j!#f£ff o fz. 
[0134] 

s-f, ^MLfcv^ *<7>m#i#;ft\zunm&®Mt)*v&ih'otirz (fin . c 

IC is T . £. M L T w & t, <7) t # £ <h> fl h . 

9 . ECFP»1#.^itt^**J»WflcrtlC* < WSLTv^4«^tS^'bnfc 1 J: VPI 1 6 

) - 

[0135] 
[» 1 ] 





EGFP+ 

mm 


TH+ 

mm 


TH+ 


#6sec.No.20 


95 


19 


20% 


#7 sec.No.12 


131 


21 


16% 



#6 



n v i vote iJtt- £ ^HL£ f<"f . 
'^Xfccky?? v?^tt. 6-0HDAtC J: -5 K - 5 - a. - n ycoffimfe 

[0136] 

^:c* 1 ^ ^«LfcLrp4^>^^H»tt^lia6*ffl^llOHiiHH)iaTAofc<^k:WL. £ 
ILtfiU if <o EL /iWMfla^ k ftftfc J: BUfcJgt LtC t ft*^ $ fLfz* £ tz 

. Cti«b^#Lfc*fllJJ!I«7)ira20Xtt N lHIttT*of:Cti^. M I Lr p \9 > ? 
■ftSHJB^ 4 < k t -SUtt . K - 5 ^-v>-\tft1tLfzZt 
fc. 

[0137] 

tfeft^T. *%B^tcj: 9 ^isftfc k-^-? >m±-~-n >mmmmit. mft\zm 

[0138] 

*ftnn ic j: •? , ^af^jkm^) k - >< ~ > - - a > if jf.iiuSRmj!aic!|-iKift . 

i&ttUzft&^SlIte-f k LT> L r p 4 lej 5g ^ «fc 9 #» IC * *>«Btlc -3 ^TH^feS 

Lrp4 mRNAU H - 5 - - a v # Ji BD SR *H JB k: . Lr p4 £ © !i # {fat flu 

ftf-, f :t\ #Blliarc4Jt+«3SLrp4 mRNA* « # 'J ^ ^ k <o%9IL«Atll k "f -5 C t \z 
J: 9 , ±rf^>5.^^ v h 7- 7JfcfiSBIc7>ffi-c?t ^ > JW^#ty W^'Srtt^ 

.ftlcWt 4 ^ttlfeflflcja L K - 5 * - n > ^5 W <o ilffl J» « jg « f 4 c t frajm 

#><htiZffimWtzii^-Z{&m~t Z>M-&T-i>r>X in v i t r oT gii 4r 4^118^ t \z 'h^C 
?ti:t*'T-^. ^IC. *ftfl|]tfO^>i |c J: 9 tlS H $ >iM±- a. - a > fiij 



<r)ti$.m&¥i - hp % v tiimmfi \z m -t 4 m * <r> m r * m h t-\z -t 4 <?> \z r> « c <n ± ^ 
ttw : t <?>mw\$ . ^^^-Ht^.*.^ ve^itc^g < mm?* z t b^m^nz, s-bic mm 

<Hcffii>4 C fc t T'# 4. 
[0139] 

[0 1] Lrp4<?>ISjit?:^^ffilc?<i-[3T-3b-5. TM : MMM K > -f > . FR I : I r i zze 1 ed F 

> -4 > . LDLa : LDL U -fey?- F > -f SH^^-Oy t-L t^? - K > Pro 
t e a s e : -fe M > 7* o t - -fe F ^ > . 

[02] Lrp4ft VSlili<7>niRNA<0E!2. b^t> *'&mmMJk V ® ffit lc *? It 4 £ in situ 

[03] L r p 4 ShlK f Py > t F n Jfy 7 - -If (IH), & VNCAM<7>mRNA<7> E 1 2. 5 v ^ * 
^HSISIHiJlcfcltS^^^in situ'M 7* -J 3 >ffiic J: 9ML£:*S&£^ 

[04] Lrpl^ Hfifc: felt ? - > £ 41^ & le * T 0 . MVlc, Lrp4. * n v 

> t F p*>- 7 --fe (TH) » Sim-i& VNCAM<ObRHA<7>E12. 5 * 4>MMfl?Jlc ^1+ 4 SI 
Sin si tu'N 7 M 5M -tf - > a > v£tc £ 9 L twf ^^f^lT*i>5. VZ: ven 
t r i c u I a r zone « ML : mantle layer, 

[0 5 ] Lrp4<7>iBRNAfiOE12. 5 ^"7 x rfj ffittaSsic felt 4 JE^ft in si tu^ -f^'J jf <i M 
^FS ; C:A60#l*feiST-so|Sf ffi, D.Lrp4. Shh& V -f- n > > t F n * > -5 - -fcf (TH) <50mR 

na*>ei2. svo ^*mmm\z m-f %?tm.*w<-t . 

[0 6] F ->< ^ > m±-~-n ><7>&£.frhf&m£T-<r>ffllci3i+ zitv^ NCAMv TH 
ft V DATeo mRNAtf) f£M gfl * 05 1c f 0 t £> 4 . 

[07] ES$FMS*><b<D in v i t ro F - *< 5 > 14- * - 0 > #ft&lc felt 4 Lrp4*>&Bi 
IcoviT^f, ±44. ESJfflfla/j^cO h'-'< 5 >M^k-^-n><7)^ft$^^i3rj|c^-t 
0 /SV'fSTIiS. TcO'Jf Hlis SDIASIC =k 0 E SHUNS in*-'<; >lt- a -n> 
SftftiSipL. MSigoTLrpI mRHA<o|£ja*RT-PCR«TH^fc<Sfll*^Tf-. 

[0 8] Ei 2. 5 ^fpmiz *m-zinim&Mcoft.m.*^? 

[0 9 ] si>\M>itmMiz&Hi- zinimBn<r>mmmmT-<r>K.m.Tk . vanm^^m^ 

TFACSW«f Lfc«**^t. 

[01 0] Lrp4^ttlfflfiaiCfc(t 4 . &|fi K 5 >jg±-*.-n > v-^-coftaafc 
» «f L fc RT-P C R<7> * £ >T< -T T S> 4 , 

[0 11] K-^v$>^4 ; .-^-a>of£^.^^^^^T-<?5fgiCif(-t^Lrp4<?)niRNA^ 
ySBI, St VIC. TH iiRNA<©ftai|«|*«it»IC^-rBT«>4. Lrp4«3aSBJB<7>* 

, - K - ^< i > m±~ ^- o > cnmm^jm^mm m m 1 9t u & tt. l tz m m m m <r> n -h a* 

[0 1 2] Lr»mtt«Hlia<o^ftS:|fi*Sl^fc«[»**-t'-^ST«>*. 

[0 13] Lrp4rH±Hn«aS i n v i t r ok: is o 5 1+ /i^ift £tf '-^H -5 . 

[014] inm&mmv \< - '< = - - a >-\%-it? z z u?r<t?if* 

[0 1 5] JnLr p4Jjt# Sffli^ K - /< 5 > 14- * - a > |ft SB *ffl AS <7> # g| & VvSffl-ft 
[0 1 6] »«3*lfcLrp4HHifejfimia<?>in vi vole felt * ^ft^^Y^ST-* 4 . 



[KM*] 

SEQUENCE LISTING 

<! I0> EISAI CO. . LTD. 

< 1 2 0 > Dopaminergic neuronal progeni tor marker Lrp4/Corin 

< 1 3 0 > E4 -A0404YI 

< 1 5 0 > JP 2004-213743 

< 1 5 1 > 2 0 0 4-07-22 

< 1 6 0 > 2 6 

<l?0> Patentln version 3. 1 

< 2 1 0 > 1 

< 2 1 1 > 4 8 G 4 

< 2 1 2 > DNA 

< 2 1 3 > Mu s in us cuius 

<4 0 0 > I 

c I a g l c c c c a g g c a g a c * g t c c c t c a c t c c t g t g g c 1 1 g g cgtcggagac g c t g g c a g t c 6 0 

a I g g g c a g g g 1 1 1 c c t U a g c g 1 1 <: g g g t c a g c t c c g t g c g g a g a g c c c g c t g c t c 1 1 g I 12 0 

c c I g g g c g a t g c t a c c t c t c c t g c a g a g t c cctccaacca c c g c c c t c c g t g c a c i g a a c 13 0 

g g t c 1 1 g g c t g c g c g g g g g t t c c g g g g g a g a c t g c a g g t g g a g c c g t c g g a c c c g g c c c c 2 40 

1 1 g g g g a c c c gtggct tcct c t c c g g g 1 c c a a g t 1 c c a g g c t c c c 1 1 c a g c t g g a a g g a t 3 0 9 

t g c 1 1 1 g g a g c c c c g c c t g c t c c a g a c g t c 1 1 g a g a g c a g a c a g g a g c g t g g g c g a g g g c 3 6 0 

tg Ice tcag a a g c t g g t g a c t g c t a a c 1 1 g c t g c g c tt c c t c c t g c t g g t gctcatcccc 4 2 0 

I g c a I c t g c g c c c t c a I c g t g c t g c t g g c c a t c c i g c 1 g t c c 1 1 1 g t g g g a a c a 1 1 a a a a 4 8 0 

a g g g 1 1 1 a 1 1 t c a a a t c a a a t g a c a g ( g a a c c 1 1 1 g g t c a c t g a t g g g g a a g c t c g a g t g 5 4 0 

c c t g g t g 1 1 a 1 1 c c t g t a a a t a c a g It t a t t a t g a g a a c a c a g g g g c g c c c t c t c t g c c c 6 0 0 

c c c a g c c a g t c c a c t c c a g c c t g g a c a c c g a g a g c t c c 1 1 c I c c a g a g g a c c a g a g t c a c 6 6 0 

a g g a a c a c a a gcacctgcat gaacatcact c a c a g c c a g t g t c a a a 1 1 c t g c c c t a c c a c / 2 0 

a g c a c g 1 1 g g cacctctcit g c c a a 1 1 g I c a a a a a c a t g g a c a t g g a g a a g 1 1 c c t c a a g ? S 0 

1 1 c ( t c ac g t a c c t c c a t c g c c t c a g 1 1 g c t a t c a a c a t a tec tgc tc 1 1 c g g c t g t a g c 8 4 0 



c I c g c c t U c c t g a g t g c 2 t t g 1 1 g a t g g c g a t g a c a g g c a t g g t c 1 1 0 1 a c c c t g t a g a 8 0 0 
t c 1 1 1 c t g t g a g g c t g c a a a a g a a g g a t g c g a 3 1 c t g t c c t g g g a a t g g t g a a c t c c t c c 9 6 0 
t g g c c g g 3 tt c c c t c a g a t g c t c t c 3 g tt ( a g g g a c c a c a c ( g a g a c t a a c a g c a g t g t c 10 2 0 
3 g 3 a a g a g c t gctlctcact g c a g c a g g a a c a t g g a a a g c a a t c a c t c t g 1 g g a g g g g g c 10 3 0 
gagagcttcc tgtgtaecas cgggctctgc gtccccaaga agctgcagtg taacggctat 1140 
a a t g a c t g t g a t g a c t g g a s cgacgaggcg c a 1 1 g c a a c t g c a g c a a g g a t c t g 1 1 1 c a c 12 0 0 
t g \ g g c a c a g g c a a g t g c c t c c a c i a c a g c c t c 1 1 g t g t g a t g g g t a c g a t g a c t g 1 g g g 12 6 0 
g a c c c g a g t g a c g a g c a a a a c t g t g a tt g t a 3 1 c t c a c a a a a g a g c a t c g c t g t g g a g a t 13 2 0 
gggcgctgca ttgcggctga gtgggtglgc g3(ggggacc atgactgtgt ggacasgtct 1330 
g a t g a g g t c a actgctcttg t c a c a g c c a g g g c c t g g t g g a a t g c a c a a g t g g a c a g t g c 14 4 0 
3 1 c c c 1 3 g c a c c tt c c a g t g t g a t g g g g a c g a a g a c t g t a a g 1 a t g g g a g t g a c g a g g a g 15 0 0 
a a c t g c a g t g a c a g t c a g a c gccatgtcca g a a g g a g a a c a g g g a t g c 1 1 t g g c a g t 1 c c 15 6 0 
t g c g U g a a t c c t g t g c t g g t a g c t c t c t g 1 2 1 g a c t c a g a t a g c a g c c t g a g t a a c t g c 16 2 0 

3 g t c a a t g 1 g a g c c c a I c a c 1 1 1 g g a a c t c t g c a t g a a 1 1 t g c t c 1 3 c a a c c a t a c a c a I 16 3 0 

t a t c c a a a 1 1 a c c 1 1 g g c c a c a g a a c t c a a a a g § a a g c g t c c a I c a g c t g g g a g t c a t c c 17 4 0 

c 1 1 i t c c c t g c c c i t g t a c a a a c c a a c t g t t a c a a a t a c c tcatgttttt c g c 1 1 g c a c c 18 0 0 

a 1 1 1 1 g g 1 1 c c a 3 a g t g t g a t g t g a a t a c a g g a c a a c g c a t c c c g c c 1 1 g c a g a c t c c t g 18 6 0 

tat gage act ecaaagageg ctgtgagtcl gttctgggaa legttggect gcagtggcct 1520 

g a a g a c a c c g a c t g c a a I c a a 1 1 1 c c a g a g g a a a g 1 1 c a g a c a 3 1 c a a a c 1 1 g c c t c c t g 15 8 0 

c c c a a t g a a g a ( g t g g a a g a a t g c t c t c c g a g t c a c 1 1 c a a a t g c c g c t c g g g a c g a t g c 2 0 4 0 

g 1 1 c t g g g c t c c a g g a g a I g t g a c g g c c a g g c I g a c t g t g a c g a c g a c a g t g a c g a g g a g 210 0 

a a c 1 g t g g 1 1 g t a a a g a g a g a g c t c t ( t g g g a a t g t c c a t 1 1 a a t a a g c a a t g t c t g a a g 216 0 

c a t a c a 1 1 a a t c t g c g a t g g g 1 1 1 c c a g a t t g t c c a g a c a g t a t g g a t g a a a a a a a c U c 2 2 2 0 

t c a 1 1 i t g c c a a g a c a a ( g a g c t g g a a t g t g c c a a c c a t g a g I g t g t g c c g c g t g a c c t i 2 2 8 0 

Igg Igcgacg g a t g g g t c g a c t g c t c a g a c a g 1 1 c 1 g a I g a a I g g g g c t g t g t g a c c c t c 2 3 4 0 



t c I a a a a a 1 g g g a a c t c c t c c t c a 1 1 g c t g a c t g 1 1 c a c a aatctgcaaa g g a a c a c c a c 2 4 0 0 

g t g I g t g c t g a c g g c t g g c g g g a g a c g 1 1 g 3 g t c a g c t g g c c t g c a a g c a g a t g g g 1 1 1 a 2 4 6 0 

ggagaaccgt ctglgaecaa gctgatccca ggacaggaag gccagcagtg gctgaggttg 2520 

taccccaact g g g a g a a t c t c a a t g g g a g c accitgcagg a g c t g c t g g t a t a c a g g c a c 2 5 8 0 

t c c I g c c c a 3 g c a e a a g t g a gatttccctt c t g t g c t c c a a g c a a g a c t e t g g c c 2 c c g c 2 6 4 0 

cctgctgccc g a a t g a a c a a g a g g a t c c 1 1 g g g g g t c g g a clagtcgtcc 1 g g g a g g t g g 2 ? 0 0 

c c g t g g c a g t g c t c t c t g c a g a g t g a a c c c a g t g g a c a t a t c t g t g g c t g t « t c c t c a 1 1 2 7 6 0 

g c c a a g a a g t gggtcctgac agttgcccat t g c 1 1 1 g a a g g g a g a g a a 2 a c g c t g a t g ( I 2X20 

t g g a a a g t g g t a t ( t g g c a t a a a c a a c c t g g a c c a t c c a t c a g g c 1 1 c a I g c a g a c c c g c 2 X 8 0 

tttgtgaaga ccatcctgct acatccccgt tacagtcgag cagtggtaga ctatgatatc 2940 

a g c g t g g t g g a g c t g a g c g a t g a t a t c a a t g a g a c a a g c t a c g t c a g a c c t g t c t g c c t a 3 0 0 0 

c c c a g t c c g g a g g a g t a t c t a g a a c c a g a t acgtactgct a c a t c a c a g g c t g g « g c c a c 3 0 6 0 

a t g g g c a a 1 3 aaatgccctt L a a g <: t g c a g g a g g g a g a g g t c c g c a U a t c c e t c t g g a g 312 0 

c a g t g c c a g t c c t a 1 1 ( t g a c a t g a 3 g a c c a t c a c c a a t c g g a t g a t c t g t g c t g g c t a t 313 0 

gagtctggca ccgtggactc ctgcatggga gacagcggtg ggcctctggt ttgtgaacga 3240 

c c c g g a g g a c a g t g g a c a 1 1 a 1 1 1 g g 1 1 1 a a c 1 1 c a t g g g g c t c c g t c t g c 1 1 1 1 c c a a a 3 3 0 0 

g 1 1 c t g g g a c c t g g a g t g t a cagcaatgtg t c 1 1 a c 1 1 1 g t g g g c t g g a t t g a a a g a c a a 3 3 6 0 

a t a t a t a t c c agacct ttct c c a a a a g a a a t c c c a a g g a t a a t c a g a g a c 1 1 1 g t g g g g a 3 4 2 0 

a a c c I a c a t g g a g a a t g a c c ctctgaaaca g a a g c i t g t c c t g c c a a g a g c t g t a c g a a c 3 4 8 0 

a g g c g 1 1 1 c a c g g a c a g g a c g c t c a a c a t g c a c c g c a a g a t c t c t c c i g t 1 1 g t g c t a g a 3 5 4 0 

t g a g 1 1 1 1 a c t c a g g c 1 1 1 a a t c t c t it c a a c a 1 1 a t c a t 1 1 a 1 1 a a 1 1 1 c a t g a a t c c t 3 6 0 0 

1 1 1 a a a a g c a c a g a g c a a a g t a g g 1 1 1 1 g t tattttgcta g g c t a a c c 1 1 g a a t g t a g t g 3 6 5 0 

t g c a a 1 1 a c c a a c c c a t a g a g a c a 1 1 1 g g a g c t c ( a g g g t aacaagttat a g a a a g c t c c 3/20 

t tt I a 1 1 a c t a c t a c a a g a c a c a c a c g g a g a t a c a c g c t g a c I g a t c t c c a g 1 1 1 c I g c I 3/80 

laagcccagl g g c 1 1 a g g g g g c a c a t ( i c a g a a c I g a t c t tggagactgg c 1 1 1 1 a a 1 1 1 3 8 4 0 



g t a g a a a g c c a a g a g a a t a t a t a t g c t 1 1 1 a 1 1 a It t a c t c I a c t c 1 1 c t a a a t a a c 1 1 g 3 9 0 0 

aagaaatcat gaaagacaga gaaaggaccc acagtgttga tctagacagt tgaagttgca 3960 

agaatgtaaa attctctagc caaccaaact aacactctga agtaagtaga attctatcct 1020 

ttctetattc a a a 1 1 a 3 g c t t a a a a t c t c c a c c a g a 1 1 1 1 ttcccettac t g g g a a 1 1 1 1 10 8 0 

c g g a g t a t g I cacttagatg a c t g t % a 1 g 1 c a a a a g c c a g stcaatcctt g a g g a a a t a a 414 0 

1 1 1 g I U g c i I a t g t g g g a a t g a a t a a g a a tctttccatt c c g c a a a a c a cacaaattaa 4 2 0 0 

aaaggagaaa aaaaattaaa taacattcca cacccaatta attctgaaaa ttagtetgct 4260 

t g t a 1 1 c a c c c a a a a c a g a a a a g 1 1 a c a g a a a I a t a 1 1 1 c a a a g t g c a g c a a a a t g 1 1 g c 4 3 2 0 

a t g g a g t a t a t a a c a 1 1 1 1 g c a a 1 1 1 c c c c c t c a t g a t g t c ( a a c a t c c g g t a 1 1 g c c a t 4 3 S 0 

ttgcctcatt gataattaaa actaaatttt aaggatgctt ttaagcactg ggcc3Cttta 4440 

1 8 g g a a t c a a 1 1 c c c a a a g c a a 1 1 a g t g g t tacaagtatt ttttcccact a a a a a g 1 1 1 c 4 5 0 0 

a a a a c a c a a 3 c c 1 1 c a t a c t a a a 1 1 a a 1 1 a g c c a g a c a t g a a c t a t g t a a catacaaatg 4 5 0 0 

cc 1 1 1 1 tgaa t a a g t a g g a i g c a c t g 1 1 a a acttcaccag caaccaaact g t: c t c a g I a t 4 6 2 0 

t g c 1 1 a c a g g g a c t a c c t g c a a 1 1 1 1 a t a t g t g t a 1 1 1 1 g t a c t c 1 1 1 1 1 c t a g a t a g 1 1 4 6 3 0 

c a a a t g c a a a a c a 1 1 g 1 1 1 c aacccctatt c t c c a t g 1 1 g ttcacctctt g t c c t g g a a t 4 7 4 0 

1 1 g 1 1 a c a a a g t g 1 g t g t a g c a a a t g a 1 1 g t a c t g c g g t c a g g a c t a t a t g a a g g 1 1 1 a g 4 8 0 0 

g a c c a t c g g g t c g g 1 1 1 1 g t t a t a a 1 1 g 1 1 g g c a c a t a a t t a a t a a a a t a tttttagcat 4 8 6 0 

tggg 4864 

< 2 1 0 > 2 

< 2 1 1 > 5810 
< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 2 

cgggcccagg cgcggtggcg gtggccgggg cUcggcgcg gggggcgggg cggtcgggcc 6 0 

c g g g a c a c c c cclcccggtc c c c t g g c g g g g c a g c g t c g g c t c t g g c a g c a c t g g a g g c g 12 0 

g c g g c g g c c c g a g g g c g a <: t t g c g g g g c g c g <: a g g c c g c c g t g c a c c c g g gacgtttccc 13 0 

c c t c g g g g a c cctccgcggg cttctccgcc g c g c c g t c c g g c g g g a g c c g g c g g g a c c c c 2 4 0 



g g 2 c g a g c g g c g c g g g c g g c a c c a t g a g g c g g c a g t g g g g c g c g c t g c t g cttggcgccc 3 0 0 

tgctcigcgc acacgtacta cctacctgtt cccctcttga ctttcactgt gacaatggca 360 

a g t g c a t c c g c c g c t c c t g g g t g t g t g a c g g g g a c a a c g a c t g i g a g g a t g a c t c g g a t g -12 0 

a g c a g g a c 1 8 t c c c c c c c g g g a g t g t g a g g a g g a c g a g 1 1 tccctgccas a a t g g c t a c I 4 S 0 

g c a t c c g g a g I c ( g t g « c a c t g c g a t g g t g a c a a i g a c t g t g g c g a c a a c a g c g a i g a g c 5 4 0 

a g t g t g a c a t g c g c a a g t g t: t c c g a c a a g g a g 1 1 c c g c t g t a g t g a c g g a a g c t g c a 1 1 g 6 0 0 

c t g a g c a 1 1 g g t a c t g c g a c g g t g a c a c c g a c I g c a a a g a I g g c t c c g a ( g a g g a g a a c t 6 6 0 

gtcccicagc ag(gcc3gcg cccccctgca acctggagga gttccagtgt gcctatggac ?20 

g c t g c a t c c t c g a c a t c t a c c a c t g c g a t g g c g a c g a t g a c I g t g g a g a c t g g t c a g a c g / 8 0 

aglclgactg ctgtgagtac tctggccagc tgggagcctc ccaccagccc tgccgctctg 840 

g g g a g 1 1 c a t g t g t g a c a g t g g c c t g t g c a I c a a t g c a g g c tggcgc tgc g a t g g t g a c g 8 0 0 

c g g a c t g t g a t g a c c a g t c t g a t g 3 g c g c a actgcaaaca g 1 1 c c g c t g I cactcaggcc 9 6 9 

g e I g t g t c c g c c t g t c c t g g c g c t g I g a t g g g g a g g a c g a c t g t g c a g a c a a c a g c g a ( g 10 2 0 

a a g a g a a c I g t g a g a a t a c a g g a a g c c c c c a a t g t g c c t i ggaccagttc c t g t g 1 1 g g a 10 8 0 

atgggcgctg cattgggcag aggaagctgt gcaacggggt caacgactgt ggtgacaaca 1149 

g c g a c g a a a g c c c a c a g c a s a a 1 1 g c c g g c c c c g g a c g g g t g a g g a g a a c t g c a a t g 1 1 a 12 0 9 

acaacggtgg clgtgcceag aagtgccaga Iggtgcgggg ggcagtgcag tgtacclgcc 126 9 

a c a c a g g c t a c c g g c t c a c a g a g g a t g g g c a c a c g t g c c a a g a t g t g a a t g a a t g t g c c g 13 2 9 

aggaggggta ttgcagccag ggctgcacca acagcgaagg g g c 1 1 1 c c 3 a tgctggtgtg 13 SO 

a a a c a g g c t a ( g a a c t a c g g c c c g a c c g g c g c a g c I g c a a g g c t c t g g g g c c a g a g c c t g 14 4 9 

tgctgctgtt cgccaatcgc atcgacatcc ggcaggtgct gccacaccgc tctgagtaca 15 0 0 

cactgctgct taacaacclg gagaatgcca ttgcccttga Utccaccac cgccgcgagc 1560 

t U 1c t tc tg g I c a g a t g I c accclggacc g g a t c c t c c g tgccaacctc a a c g g c a g c a 16 2 0 

3 r. g I g g a g g a g g 1 1 g L g t <; L a c t g g g c I g g a g a g c c c a g g gggcctggct g t g g a 1 1 g g g 16 8 0 

t c c a t g a c a a a c t c I a c t g g a c c g a c t c a g g c a c c t c g a g gattgaggtg g c c a a t c I g g I HO 



atggggccca ccggaasgtg ttgctglggc agaacctgga gaagccccgg gccattgcct 

tgcatcccat g g a g g g t a c c a 1 1 1 a c t g g a c a g a c ( g g g g caacaccccc c g t a 1 1 g a g g I860 

cctccagcat ggatggclct ggacgccgca tcattgccga tacccatctc ttctggccca 1520 

a t g g c c t c a c catcgactat g c c g g g c g c c g t a t g t a c t g 8 g I g g a t a c t a a g c a c c a t g 1 S S 0 

t c a I c g a g a g ggccaatctg g a t g g g a g t c accgtaaggc t g t c a 1 1 a g c c a g g t g it t g 2 0 4 0 

aagacagrct glaclggaca g a c t g g c a c a c c a a g a g c a 1 c a a t a g c g c t a a c a a a 1 1 1 a 210 0 

c g g g g a a g a 3 c c a g g a 3 a t c a 1 1 c g c a a c a a a c I c c a c 1 1 c c c t a t g g a c atccacacct 216 0 

tgcaccccc3 g c g c c 3 a c c t g c a g g g 3 a a a a c c g c ( g ( g g g g a c a 3 c a a c g g a g g c t g c a 2 2 2 0 

cgcacctgtg tctgcccagt ggccagaact acacctgtgc ctgccccact ggcttccgca 2 2 80 

a g a t c a g c a g c c a c g c c t g t gcccagagtc 1 1 g a c a a g 1 1 c c t g c 1 1 1 1 1 g c c c g a a g g 3 2 3 4 0 

t g g a c a t c c g t c g a a t c a g c 1 1 1 g a c a c a g a g g a c c t g t c t g a t g a t g t c atcccaclgg 2 4 0 0 

c t g a c g t g c g c a g I g c t g I g g c c c t L g a c I g g g a c t c c c g g g a t g a c c a c g I g t a c t g g a 2 4 6 0 

c a g a t g t c a g c a c t g a t a c c a t c a g c a g g g c c a a g t g g g a ( g g a a c 3 g g a c a g g a g g t g g 2 5 2 0 

t a g t g g a t a c cagtttggag 3 g c c c a g c t g gcctggccat I g a ( t g g g t c a c c a a c a a a c 2 5 8 0 

t g t a c i g g a c a g a t g c 3 g g t a c 3 g a c c g g a 1 1 g a a g 1 3 g c c a 3 c 3 c 3 g a t g g c 3 g c a t g 3 2 6 4 0 

g a a c a g t a c t c a t c t g g g a g aaccttgatc g t c c t c g g g a c a t c g t g g t g g a a c c c a t g g 2 ? 0 0 

g c g g g l a c a t g t a 1 1 g g a c ( g a c t g g g g t g c g a g c c c c a 3 g a 1 1 g a a c g a g c I g g c a t g g 2 7 6 0 

atgcctcagg ccgccaagtc attatclctt ctaatctgac clggcctaat gggttagcta 2820 

1 1 g 3 1 1 3 1 g g g t c c c a g c g t ctatactggg c t g a c g c c g g catgaagaca a 1 1 < a a 1 1 1 g 2 8 8 0 

c t g g a c t g g a tggcag taag a g g a a g g t g c t g a 1 1 g g a 3 g ccagctcccc c a c c c a 1 1 1 g 2 9 4 0 

g g c t g a c c c t c t a t g g a g a g c g c a t c t a 1 1 g g a c t g a c t g g c a g a c c a a g a g c a t a c a g a 3 0 0 0 

g c g c t g a c c g g c t g a c a g g g c t g g a c c g g g agactctgca ggagaacctg g a a a a c c t a a 3 0 6 0 

I g g a c a t c c a t g t c 1 1 c c a c cgccgccggc c c c c a g I g t c t a c a c c a t g I g c t a t g g a g a 312 0 

a t g g c g g c t g I a g c c a c c I g l g t c 1 1 a g g t c ■: c c a a a t c c a a g c g g a 1 1 c a g c t g I a c c t 318 0 

g c c c c a c a g g c a t c a a c c t g c t g t c I g a i g g c a a g a c c t g c t c a c c a g g c a t g a a c a g t L 3 2 4 0 



t c c t c a t c 1 1 c g c c a g g a g g a t a g a c a It c g c a t g g I c t c c c t g g a c a t c c c 1 1 a It It g 3 3 0 0 

ctgatgtggt ggtacc3atc aacattacca tgaagaacac cattgccatt ggagtagacc 3360 

c c c a g g a a g g aaaggtelac t g g t c t g a c a g c a c a c t g c a c a g g a t c a g t c g t g c c a a t c 3 4 2 0 

t g g a t g g c t c a c a g c a t s a s gacatcatca c c a c a g g g c t a c a g a c c a c a g a t g g g c t c g 3 4 8 0 

c g g 1 1 g a t g c c a 1 1 g g c c g g aaagtatact g g a c a g a c a c g g g a a c a a a c c g g a 1 1 g a a g 3 5 4 0 

L g g g c a a c c t g g a c g g g t c c a t g c g g a a a g t g 1 1 g g t g t g g c a g a a c c 1 1 g a c a g t c c c c 3 6 0 0 

g g g c c a t c g t a c t g t a c c a t g a g a t g g g g t 1 1 a t g t a c t g g a c a g a c t g g g g g g a g a a t g 3 6 6 0 

c c a a g 1 1 a g a g c g g t c c g g a a t g g a t g g c t c a g a c c g c g c g g t g c t c a t c a a c a a c a a c c 3 ? 2 0 

t a g g a t g g c c c a a t g g a c t g a c t g t g g a c a a g g c c a g c t c c c a a c t g c t a t g g g c c g a t g 3 ? 8 0 

c c c a c a c c g a g c g a a 1 1 g a g g c t g c t g a c c t g a a t g g t g c c a a t c g g c a I a c a 1 1 g g I g t 3 8 4 0 

c a c c g g t g c a g c a c c c a t a I g g c c I c a c c c tgctcgactc c I a I a t c t a c t g g a c t g a c t 3 3 0 0 

g g c a g a c t c g g a g c a t c c a c c g t g c t g a c a a g g g t a c t g g c a g c a a I g t c a t c c t c g t g a 3 9 6 0 

g g t c c a a c c t g c c a g g c c t c a t g g a c a t g c a g g c t g t g g a c c g g g c a c a g c c a c t a g g 1 1 4 0 2 0 

1 t a a c a a g t g cggctcgaga a a i g g c g g c I gctcccacct c I g c 1 1 g c c I c g g c c 1 1 c t g 4 0 8 0 

g c It c t c c I g t g c c t g c c c c a c t g g c a t c c a g c t g a a g g g a g a t g g g a a g a c c t g t g a t c 4 14 0 

cctctcctga gacctacctg ctcttctcca gccgtggctc catccggcet atctcactgg 4200 

3 c a c c a g t g a c c a c a c c g a t gtgcatgtcc c t g 1 1 c c t g a g c t c a a c a a t g I c a t c t c c c 4 2 6 0 

t g g a c t a t g a c a g c g t g g a I g g a a a g g t c t a 1 1 a c a c a g a t g t g 1 1 c c t g g a t g 1 1 a I c a 4 3 2 0 

g g c g a g c a g a c c I g a a c g g c a g c a 3 c a t g g a g 3 c a g t g a t c g g g c g a g g g c t g a a g a c c a 4 3 S 0 

c t g a c g g g c t g g c a g t g g a c I g g g t g g c c a g g a a c c t g t a c I g g a c a g a c a c a g g I c g a a 4 4 '1 0 

3 1 a c c a 1 1 g a g g c g t c c a g g c t g g a t g g 1 1 c c t g c c g c a a a g t a c t g a t c a a c a a t a g c c 4 5 0 0 

t g g a t g a g c c ccgggccatt g c t g 1 1 1 1 c c c c a g g a a g g g stacctcttc tggacagact 4 5 6 0 

g g g g c c a c a t I g c c a a g a I c g a a c g g g c a a a c 1 1 g g a t g g 1 1 c I g a g c g g a a g g I c c I c a 4 6 2 0 

t c a a c a c a g a c c I g g g 1 1 g g c c c a a t g g c c 1 1 a c c c t g g a ctatgatacc c g c a g g a t c t 4 6 3 0 

actgggtgga tgcgcatctg gaccggatcg agagtgctga cctcaatggg aaactgcggc 4H0 



3 g * t c 1 1 g g { c a g c c a t g t g t c c c a c c c c t 1 1 g c c c ( c a c acagcaagac a g g t g g a t c ( 4 8 0 0 

actggacag3 ctggcagacc aagtcaatcc agcgtgttga caaatactca ggccggaaca U60 

a g g a g a c a g t g c t g g c a a a t g t g g a a g g a c tcatggatat c a t eg tgg 1 1 t c c c c t c a g c 4 S 2 0 

g g c a g a c a g g g a c c a a t s c c t g tgg t g t g a a c a a i e g t g g c t g c a c c c a c c t c t g c 1 1 1 g 4 9 8 0 

c c a g a g c c t c g g a c 1 1 c g t a t g t g c c t g t c c t g a c g a a c c t g a t a g c c g g c e c t g c t c c c 5 0 4 0 

1 1 g t gec tgg c c t g g t a c c a ccagutccta g g g c t a c t g g c a I g a g t g 3 a a a g a g c c c a g 510 0 

t g c t a c c c a a c a c a c c 3 c c t a c c a c c ( t g t a 1 1 c t ( c a a c c a c c c g g a c c c g c a c g t c t c 516 0 

t g g a g g a g g t g g 3 a g g 3 a g a t g c t c ( g a a a g g g a t g c c a g g c t g g g c c t c t g t g c a c g 1 1 5 2 2 0 

c c a a t g a c g c t g 1 1 c c t g c t g c t c c a g g g g a a g g a c 1 1 c a t a t c a g c t a c g c c a 1 1 g g t g 5 2 8 0 

g a c t c c t c 3 g tattctgetg a 1 1 1 1 g g t g g t g a 1 1 g c a g c tt t g a t g c t g I a c a g a c a c a 5 3 4 0 

a a a a a t c c a a g 1 1 c a c I g a 1 c c t g g a a t g g g g a a c c I c a c c t a c a g c a a c c c c t c c I a c c 5 4 0 0 

8 a a c a t c c a c a c a g g a a g t g a a g a 1 1 g a a g c a a ( c c c c a a a c c a g c c a I g t a c a a c c a g c 5 4 6 0 

t g t g c t a t a a g a 3 a g a g g g a g g g c c t g a c c a t a a c t a c 3 c c a a g g a g a 3 g a t c a 3 g a ( c g 5 5 2 0 

( a g 3 g g g a 3 1 ctgcctcctg t c t g g g g a t g a t g c t g a g t g g g a 1 g a c c t c a a g c a a c t g c 5 5 8 0 

g 3 a g c 1 c a c i g g g g g g c c t c c t c c g g g a t c a t g t a t g c a t gaagacagac acggtgtcca 5 6 4 0 

tccaggccag ctctggctcc c t g g a t g a c a c a g a g 3 c g g 3 gcagctgtta caggaagagc 5 7 0 0 

a g t c t g a g t g lagcagcglc catactgeag ccaclccaga a a g a c g a g g c tctctgccag 5 7 6 0 

a c a c g g g c t g g a a a c a t g a a c g c a a g c t c t c c t c a g a g a g c c a g g t c t a a 5810 



< 2 1 0 > 3 
<21l> 1113 

< 2 1 2> PRT 

< 2 1 S > Mu s mu s c u I u s 

< 4 0 0 > 3 

Met Cly Arg Val Ser Phe Ser V a I Arg V a J Ser Ser V a I Arg A r g Ala 
15 10 15 



Arg C y s Ser C y s Pro G I y Arg C y s T y r Leu Ser C y s Arg Val Pro P r < 



2 0 



25 



3 0 



Thr Thr Ala Leu Arg Ala Leu Asn Gly Leu Cly Cys Ala Cly Val Fro 
3 5 -10 4 5 



Gly Glu Thr Ala Gly Gly Ala Val Gly Pro Gly Pro Leu Gly Thr Arg 

50 55 60 



Gly Phe Leu Ser Gly Ser Lys Phe Gin Ala Pro Gly Ser Trp Lys Asp 

6 5 /0 7 5 8 0 



Cys Phe Gly Ala Pro Pro Ala Pro Asp Val Leu A r § Ala Asp Arg Ser 

8 5 9 0 95 



Val Gly Glu Gly Cys Pro Gin Lys Leu Val Thr Ala Asn Leu Leu Arg 

100 [05 110 



Phe Leu Leu Leu Val Leu Me Pro Cys Me Cys Ala Leu Me Val Leu 

115 120 12 5 



Leu Ala Me Leu Leu Ser Phe Val Gly Thr Leu Lys Arg Val Tyr Phe 

130 135 140 



Lys Ser Asn Asp Ser Glu Pro Leu Val Thr Asp Gly Glu Ala Arg Val 

H5 150 155 16 0 



Pro Gly Val Me Pro Val Asn Thr Val Tyr Tyr Glu Asn Thr Gly Ala 

165 1 1 0 175 



Pro Ser Leu Pro Pro Ser Gin Ser Thr Pro Ala Trp Thr Pro Arg Ala 

1 8 0 1 8 5 1 9 0 



Pro Ser Pro Glu Asp Gin Ser His Arg Asn Thr Ser Thr Cys Met Asn 

155 200 ' 205 



Me Thr His Ser Gin Cys Gin Me Leu Pro Tyr His Ser Thr Leu Ala 

2 I 0 215 220 



Fro Leu Leu Pro Me V a I Lys Asn Met Asp Met Clu Lys Phe Leu L y s 

225 230 23b 240 



Phe Phe Thr Tyr Leu His Arg Leu Ser Cys Tyr Gin His Me Leu Leu 

245 250 255 



Phe Cly Cys Ser Leu Ala Phe Pro Glu Cys Val V a I Asp Gly Asp Asp 
2 6 0 2 6 5 2 ? 0 



A r 2 His Gly Leu Leu Pro Cys Arg Ser Phe Cys Glu Ala Ala Lys Glu 

2 7 5 2 5 0 2 8 5 



Gly Cys Glu Ser Val Leu Gly Met Val Asn Ser Ser Trp Pro Asp Ser 

2 9 0 2 9 5 3 0 0 



Leu Arg Cys Ser Gin Phe Arg Asp His Thr Glu Thr Asn Ser Ser Val 

3 05 310 315 32 0 



Arg Lys Ser Cys Phe Ser Leu Gin Gin Glu His Gly Lys Gin Ser Leu 

3 2 5 3 3 0 3 3 5 



Cys Gly Gly Cly Clu Ser Phe Leu Cys Thr Ser Gly Leu Cys Val Pro 

340 345 350 



Lys Lys Leu Gin Cys Asn Gly Tyr 

355 360 



Asp Cys Asp Asp Trp Ser Asp 
365 



Clu Ala His Cys Asn Cys Ser Lys Asp Leu Phe His Cys Gly Thr Cly 

3 7 0 3 7 5 3 S 0 



Lys Cys Leu His Tyr Ser Leu Leu Cys Asp Cly Tyr Asp Asp Cys Gly 

385 39 0 39 5 4 00 



Asp Pro Ser Asp Glu Gin Asn Cys Asp Cys Asn Leu Thr Lys Glu His 
4 0 5 4 1 0 4 1 5 



Arg Cys Gly Asp Gly Arg Cys Me Ala Ala Glu Trp Val Cys Asp Cly 



420 



425 



430 



Asp His Asp Cys V 3 1 Asp Lys Ser Asp C I u V a I Asn Cys Ser Cys His 
435 410 445 



Set Gin Gly Leu V 3 1 Glu Cys Thr Ser Gly Gin Cys lie Pro Ser Thr 
450 455 460 



P h e Gin Cys Asp Gly Asp Glu Asp Cys Lys Asp Gly Ser Asp Glu Glu 
465 470 4 75 4 80 



Asn Cys Ser Asp Ser Gin Thr Pro Cys Pro Glu Gly Glu Gin Gly Cys 
4 8 5 4 9 0 4 9 5 



Phe Gly Ser Ser Cys Val Clu Ser Cys Ala Gly Ser Ser Leu Cys Asp 
500 505 510 



Ser Asp Ser Ser Leu Ser Asn Cys Ser Gin Cys Glu Pro Me Thr Leu 
515 520 525 



Glu Leu Cys Met Asn Leu Leu Tyr Asn His Thr His Tyr Pro Asn Tyr 

530 535 540 



Leu Gly His Are Thr Gin Lys Glu Ala Ser Me Ser Trp Glu Ser Ser 



545 



,50 



555 



56 0 



Leu Phe Pro Ala Leu Val Gin Thr Asn Cys Tyr Lys Tyr Leu Met Phe 

565 570 575 



Phe Ala Cys Thr Me Leu Val Pro Lys Cys Asp Val Asn Thr Gly Gin 

580 585 590 



A r s Me Pro Pro Cys Arg Leu Leu Cys Glu His Ser Lys Glu Ar« Cys 
535 600 605 



Glu Ser Val Leu Gly Me Val Gly Leu Gin Trp Pro Glu Asp Thr Asp 
610 615 620 



Cys Asn Gin Phe Pro C I u Clu Ser Ser Asp Asn Gin Thr Cys Leu Leu 

625 6 30 6 35 64 0 



Pro Asn Clu Asp V a 1 Glu Glu Cys Ser Pro Ser His Phe Lys Cys Arg 

645 650 655 



Ser Gly Arg Cys V a I Leu Cly Ser Arg Arg Cys Asp Cly Gin Ala Asp 
6 6 0 6 6 5 6 7 0 



Cys Asp Asp Asp Ser Asp Glu Clu Asn Cys Gly Cys Lys Glu Arg Ala 

6 ? 5 6 8 0 6 8 5 



Leu Trp Clu Cys Pro Phe Asn Lys Gin Cys Leu Lys His Thr Leu Me 

6 9 0 6 9 5 7 0 0 



Cys Asp Gly Phe Pro Asp Cys Pro Asp Ser Met Asp Glu Lys Asn Cys 

?<55 710 7 1 5 7 2 0 



Ser Phe Cys Gin Asp Asn Clu Leu Clu Cys Ala Asn His Clu Cys V a I 

?25 730 735 



Pro Arg Asp Leu Trp Cys Asp Cly Trp V a I Asp Cys Ser Asp Ser Ser 

HO 7 4 5 7 5 0 



Asp Glu Trp Gly Cys V a I Thr Leu Ser Lys Asn Cly Asn Ser Ser Ser 

? 5 5 7 6 0 7 6 5 



Leu Leu Thr V a 1 His Lys Ser Ala Lys Glu His His V a I Cys Ala Asp 

7 7 0 7 7 5 7 8 0 



Cly Trp Arg Clu Thr Leu Ser Gin Leu Ala Cys Lys Gin Met Cly Leu 

790 795 800 



Gly Glu Pro Ser V a 1 Thr Lys Leu Me Pro Gly Gin Glu Gly Gin Gin 

805 310 S ! 5 



Trp Leu Arg Leu Tyr Pro Asn Trp Glu Asn Leu Asn Gly Ser Thr Leu 



S 2 0 



825 



83 0 



Cln Clu Leu Leu V a I Tyr A r g His Ser Cys Pro Ser A r g Ser Glu lie 



83! 



810 



8-15 



Set Leu Leu Cys Ser Lys Cln Asp Cys Gly Arg Are Pro Ala Ala Arg 
850 855 860 



Met Asn Lys Arg Me Leu Gly Gly Arg Thr Ser Arg Pro Gly Arg Trp 

8 6 5 8/0 8 1 5 



Pro Trp Cln Cys Ser Leu Gin Ser Glu Pro Ser Gly His lie Cys Gly 

885 830 895 



Cys Val Leu lie Ala Lys Lys Trp V a I Leu Thr V a I Ala His Cys Phe 



300 



10 



Glu Gly Arg Glu Asp Ala Asp Val Trp Lys Val Val Phe Gly Me Asn 
SI5 320 925 



Asn Leu Asp His Pro Ser Gly Phe Met Cln Thr Arg Phe Val Lys Thr 
930 935 940 



Me Leu Leu His Pro Arg Tyr Ser Arg Ala Val Val Asp Tyr Asp Me 

915 350 955 960 



Ser Val Val Glu Leu Ser Asp Asp Me Asn Glu Thr Ser Tyr Val Arg 

9 6 5 3 7 0 i)?5 



Pro Val Cys Leu Pro Ser Pro Glu Clu Tyr Leu Clu Pro Asp Thr Tyr 

9 8 0 9 8 5 9 9 0 



Cys Tyr Me Thr Gly Trp Gly His Met Gly Asn Lys Met Pro Phe Lys 

S 3 5 1 0 0 0 1 0 0 5 



Leu Gin Glu Gly Glu Val Arg Me Me Pro Leu Glu Cln Cys Cln 
iOiO 1015 10 20 



Ser Tyr Phe Asp Met Lys Thr lie Thr Asn Arg Met lie Cys Ala 
1025 1039 1035 



Cly Tyr Clu Ser Cly Thr V a 1 Asp Ser Cys Met Cly Asp Ser Cly 
i 0 4 0 1 0 4 5 1 0 5 0 



Cly Pro Leu Val Cys Glu A r g Pro Cly Cly Gin Trp Thr Leu Phe 

10 5 5 10 6 0 10 6 5 



Gly Leu Thr Ser Trp Gly Ser Val Cys Phe Ser Lys Val Leu Gly 

10 7 0 10 7 5 10 3 0 



Pro Gly Val Tyr Ser Asn Val Ser Tyr Phe Val Gly Trp lie Glu 
1085 1050 1095 



A r g Gin lie Tyr Me Gin Thr Phe Leu Gin Lys Lys Ser Gin Gly 

1100 1105 1110 



< 2 1 0 > 4 

< 2 1 1 > 1848 

< 2 1 2 > PRT 

<2I3> Homo sapiens 

< 4 G 0 > 4 

Mel Ar g A r g Cln Trp Cly Ala Leu Leu Leu Gly Ala Leu Leu Cys Ala 
15 10 15 



His Val Leu Pro Thr Cys Ser Pro Leu Asp Phe His Cys Asp Asn Cly 

2 0 2 5 3 0 



Lys Cys lie Arg A r g Ser Trp Val Cys Asp Gly Asp Asn Asp Cys Gl 

3 5 4 0 4 5 



Asp Asp Ser Asp Glu Gin Asp Cys Pro Pro Arg Glu Cys Glu Glu Asp 
50 55 60 



Glu Phe Pro Cys Gin Asn Gly Tyr Cys lie Arg Ser Leu Trp His Cys 

6 5 1 0 7 5 8 0 



Asp Cly Asp Asn Asp Cys Gly Asp Asn Ser Asp Clu Gin Cys Asp Met 

« 5 5 0 9 5 



A r 2 Lys Cys Ser Asp Lys Clu Phe A r 2 Cys Ser Asp Cly Ser Cys lie 

ioo 105 no 



Ala Glu His Trp Tyr Cys Asp Gly Asp Thr Asp Cys Lys Asp Gly Ser 

115 120 125 



Asp Glu Glu Asn Cys Pro Ser Ala V a I Pro Ala Pro Pro Cys Asn Leu 

13 0 ! 3 5 M0 



Clu Clu Phe Gin Cys Ala Tyr Gly Arg Cys lie Leu Asp lie Tyr His 

H 5 1 5 0 1 5 5 1 60 



Cys Asp Gly Asp Asp Asp Cys Gly Asp Trp Ser Asp Glu Ser Asp Cys 

16 5 1/0 175 



Cys Clu Tyr Ser Gly Gin Leu Gly Ala Ser His Gin Pro Cys Arg Ser 



18! 



ISO 



Cly Glu Phe Met Cys Asp Ser Gly Leu Cys lie Asn Ala Gly Trp Arg 

155 200 205 



Cys Asp Cly Asp Ala Asp Cys Asp Asp Gin Ser Asp Glu Arg Asn Cys 

2:0 215 220 



Lys Gin Phe Arg Cys His Ser Gly Ars Cys V a 1 Arg Leu Ser Trp Arg 

2 25 230 235 24 0 



Cys Asp Cly Glu Asp Asp Cys Ala Asp Asn Ser Asp Glu Clu Asn Cys 
245 250 255 



Clu Asn Thr Gly Ser Pro Gin Cys Ala Leu Asp Gin Phe Leu Cys Trp 

260 265 2?0 



As n G I y A r g C y s Me C I y f. I n A r g Lys Leu C y $ As n G I y V a I As n Asp 
275 2S0 285 



Gys Gly Asp Asn Ser Asp Glu Ser Pro Cln Gin Asn Cys Arg Pro Arg 

230 295 300 



Thr Gly Glu Glu Asn Cys Asn V a 1 Asn Asn Gly Gly Cys Ah Gin Lys 

3 05 310 315 3 20 



Cys Cln Mel V a I Arg Gly Ala V a I Gin Cys Thr Cys His Thr Gly Tyr 

325 330 335 



Arg Leu Thr Glu Asp Gly His Thr Cys Cln Asp V a 1 Asn Glu Cys Ala 

340 345 350 



Glu Glu Gly Tyr Cys Ser Gin Gly Cys Tin Asn Ser Glu Gly Ala Phe 

355 350 365 



Gin Cys Trp Cys Glu Thr Gly Tyr Glu Leu Arg Pro Asp Arg Arg Ser 



37 0 



3?5 



330 



Cys Lys Ala Leu Gly Pro Glu Pro V a I Leu Leu Phe Ala Asn Arg Me 

385 390 395 400 



Asp Me Arg Gin V a 1 Leu Pro His Arg Ser Glu Tyr Thr Leu Leu Leu 

4 0 5 4 10 4 15 



Asn Asn Leu Glu Asn Ala Me Ala Leu Asp Phe His His Arg Arg Glu 
4 2 0 4 2 5 4 3 0 



Leu Val Phe Trp Ser Asp V a I Thr Leu Asp Arg Me Leu Arg Ala Asi 
4 3 5 4 4 0 4 4 5 



Leu Asn Gly Ser Asn Val Glu Glu Val Val Ser Thr Gly Leu Glu Ser 
450 455 450 



Pro Gly Gly Leu Ala Val Asp Trp Val His Asp Lys Leu Tyr Trp Thr 

465 470 475 480 



Asp Ser G I y Thr Ser Arg He Clu V a I Ala Asn Leu Asp Gly Ala His 
485 490 4 9 5 



A r g Lys V a ! Leu Leu Trp Gin Asn Leu Clu Lys Fro Are Ala lie Ala 
500 505 510 



Leu His Pro Met Glu Gly Thr lie Tyr Trp Thr Asp Trp Gly Asn Thr 

515 520 525 



Pro Arg lie Glu Ala Ser Ser Met Asp Gly Ser Gly Arg Arg lie lie 

530 535 540 



Ala Asp Thr His Leu Phe Trp Pro Asn Gly Leu Thr lie Asp Tyr Ala 

545 550 555 560 



Gly Arg Arg Met Tyr Trp V a 1 Asp Ala Lys His His V a 1 lie Glu Arg 



5/0 



5;5 



Ala Asn Leu Asp Gly Ser His Arg Lys Ala V a I lie Ser Gin Val Phe 

580 585 5 9 0 



Glu Asp Ser Leu Tyr Trp Thr Asp Trp His Thr Lys Ser Me Asn Ser 

555 600 605 



Ala Asn Lys Phe Thr Gly Lys Asn Gin Glu Me Me Arg Asn Lys Leu 

610 615 620 

His Phe Pro Met Asp Me His Thr Leu His Pro Gin Arg Gin Pro Ala 

6 2 5 6 3 0 6 3 5 6-1 0 



Gly Lys Asn Arg Cys Gly Asp Asn Asn Cly Gly Cys Thr His Leu Cys 
645 650 655 



Leu Pro Ser Gly Gin Asn Tyr Thr Cys Ala Cys Pro Thr Cly Phe Arg 
660 665 6?0 



Lys lie Set Ser His Ala Cys Ala G 1 n Set Leu Asp Lys Phe Leu Leu 
675 680 685 



Phe Ala Arg Arg Met Asp Me Arg Arg lie Ser Phe Asp Thr Glu Asp 
6 9 0 6 9 5 7 00 



Leu Ser Asp Asp V a I Me Pro Leu Ala Asp V a 1 Arg Ser Ala V a 1 Ala 

?05 MO 7 1 5 7 2 0 



Leu Asp Trp Asp Ser Arg Asp Asp His V a I Tyr Trp Thr Asp V a I Ser 

? 2 5 7 3 0 ?35 



Thr Asp Thr Me Ser Arg Ala Lys Trp Asp Cly Thr Cly Gin Clu V a 1 

7 4 0 7 4 5 7 5 0 



V a 1 Val Asp Thr Ser Leu Glu Ser Pro Ala Gly Leu Ala Me Asp Trp 

?55 750 765 



Val Thr Asn Lys Leu Tyr Trp Thr Asp Ala Gly Thr Asp Arg lie Glu 



770 



ISO 



Val Ala Asn Thr Asp Gly Ser Met Arg Thr Val Leu Me Trp Glu Asn 

7 85 7 90 795 30 0 



Leu Asp Arg Pro Arg Asp Me Val Val &lu Pro Met Gly Gly Tyr Met 

305 310 315 



Tyr Trp Thr Asp Trp Gly Ala Ser Pro Lys Me Glu Arg Ala Gly Met 

320 825 830 



Asp Ala Ser Gly Arg Gin Val Me Me Ser Ser Asn Leu Thr Trp Pro 

835 340 845 



Asn Gly Leu Ala Me Asp Tyr Gly Ser Gin Arg Leu Tyr Trp Ala Asp 
350 855 850 



Ala Gly Met Lys Thr Me Glu Phe Ala Cly Leu Asp Gly Ser Lys Arg 
865 870 875 880 



Lys Val Leu lie Gly Ser Gin Leu Pro His Pro Phe Gly Leu Thr Leu 

885 390 395 



Tyr Gly Glu Arg Me Tyr Trp Thr Asp Trp Gin Thr Lys Ser lie Gin 
900 905 919 



Ser Ala Asp Arg Leu Thr Gly Leu Asp Arg Glu Thr Leu Gin Glu Asn 



91! 



320 



925 



Leu Glu Asn Leu Met Asp Me His Val Phe His Arg Arg Arg Pro Pro 

93 0 9 3 5 NO 

Val Ser Thr Pro Cys Ala Met Glu Asn Gly Gly Cys Ser His Leu Cys 

945 950 955 960 



Leu Arg Ser Pro Asn Pro Ser Gly Phe Ser Gys Thr Cys Pro Thr Gly 

9 6 5 9 / 0 9 ? 5 



Me Asn Leu Leu Ser Asp Gly Lys Thr Cys Ser Pro Gly Met Asn Ser 

980 985 



Phe Leu Me Phe Ala Arg Arg Me Asp Me Arg Met Val Ser Leu Asp 

SS5 1000 10 05 



Me Pro Tyr Phe Ala Asp Val Val Val Pro Me Asn Me Thr Met 



mo 



101 



10 2 0 



Lys Asn Thr Me Ala Me Gly Val Asp Pro Gin Glu Gly Lys Val 

1025 1030 1035 

Tyr Trp Ser Asp Ser Thr Leu His Arg Me Ser Arg Ala Asn Leu 
1040 1045 1050 



Asp Gly Ser Gin His Glu Asp Me Me Thr Thr Gly Leu Gin Thr 
1055 1060 1065 



Thf Asp Cly Leu Ala Val Asp Ala Me Gly Arg Lys Val Tyr Trp 

1 0 7 0 1 0 ? 5 



ir Asp Thr Cly Thr Asn Arg lie Glu Val Gly As n Leu Asp Cly 

1085 10 90 109 5 



S e r Met Arg Lys Val Leu Val Trp Gin Asn Leu Asp Ser Pro Arg 

MOO 1105 1110 



Ala lie Val Leu Tyr His Glu Met Gly Phe Met Tyr Trp Thr 

li!5 1120 1125 



Trp Gly Glu Asn Ala Lys Leu Glu Arg Ser Cly Met Asp Gly Ser 



M30 



113! 



1140 



Asp Arg Ala Val Leu Me Asn Asn Asn Leu Gly Trp Pro Asn Cly 
}=45 1150 1155 



Leu Thr Val Asp Lys Ala Ser Ser Gin Leu Leu Trp Ala Asp Ala 

116 0 116 5 117 0 



His Thr Glu Arg Me Glu Ala Ala Asp Leu Asn Gly Ala Asn Arg 
117 5 1130 1135 



His Thr Leu Val Ser Pro Val Glu His Pro Tyr Gly Leu Thr Leu 

i i 9 0 1 1 9 5 1 2 0 0 



Leu Asp Ser Tyr Me Tyr Trp Thr Asp Trp Gin Thr Arg Ser Me 

1205 1210 12;5 



His Arg Ala Asp Lys Gly Thr Gly Ser Asn Val Me Leu Val Arg 
1220 1225 1230 



Ser Asn Leu Pro Gly Leu Met Asp Met Gin Ala Val Asp Arg Ala 
123 5 124 0 124 5 



Gin Pro Leu Gly Phe Asn Lys Cys Gly Ser Arg Asn Gly Gly Cys 
1250 1255 1260 



Ser His Leu Cys Leu Pro Ar g Pro Ser Giy Phe Ser Cys Ala Cys 
1265 12 7 0 1275 



Pro Thr Cly Me Gin Leu Lys Gly Asp Gly Lys Thr Cys Asp Pro 
1280 1285 1290 



Ser Pro Glu Thr Tyr Leu Leu Phe Ser Ser Arg Gly Ser lie A r g 
1295 1300 1305 



Arg lie Ser Leu Asp Thr Ser Asp His Thr Asp V a 1 His V a I Pro 

1310 1315 1320 



V a 1 Pro Glu Leu Asn Asn V'al lie Ser Leu Asp Tyr Asp Ser V a I 

1325 1330 1335 



Asp Gly Lys V a I Tyr Tyr Thr Asp V a I Phe Leu Asp V a I lie Arg 

134 0 13 4 5 1350 



Arg Ala Asp Leu Asn Gly Ser Asn Met Glu Thr V a I lie Gly Arg 
1355 1360 1365 



Cly Leu Lys Thr Thr Asp Cly Leu Ala V a 1 Asp T r p V a I Ala Arg 
=370 1375 1380 



Asn Leu Tyr Trp Thr Asp Thr Gly Arg Asn Thr Me Glu Ala Ser 
1385 1350 1395 



Arg Leu Asp Gly Ser Cys Arg Lys V a I Leu Me Asn Asn Ser Leu 
H 0 0 1 4 0 5 1 4 1 0 



Asp Clu Pro Arg Ala Me Ala V a 1 Phe Pro Arg Lys Gly Tyr Leu 
1415 1420 1425 



Phe Trp Thr Asp Trp Gly His II e A I a Lys II e Glu Arg Ala Asn 



1430 



14 



1440 



Leu Asp Gly Ser Clu Arg Lys V a I Leu lie Asn Th r Asp Leu Gly 
1445 1450 1455 



Trp Pro Asn Gly Leu Thr Leu Asp Tyr Asp Th r Arg Ar g Me Tyr 



1460 



146! 



14 7 0 



Trp V a 1 A s d Ala His Leu Asp Arg lie G I u Ser Ala Asp Leu Asn 
14 7 5 1480 1485 



Gly Lys Leu Arg Gin V a 1 Leu V a 1 Ser His V a I Ser His Pro Phe 
1490 1455 1500 



Ala Leu Thr Gin Gin Asp Arg Trp lie Tyr Trp Thr Asp Trp Gin 

1505 1510 



.5:5 



Thr Lys Ser Me Gin Arg V a I Asp Lys Tyr Ser Gly Arg Asn Lys 
1520 1525 1530 



Glu Thr V a I Leu Ala Asn V a I Glu Gly Let) Met Asp Me Me V a I 
1535 1540 1545 



V a I Ser Pro Gin Arg Gin Thr Gly Thr Asn Ala Cys Gly V a I Asn 
1550 15 55 150 0 



Asn Gly Gly Cys Thr His Leu Cys Phe Ala Arg Ala Ser Asp Phe 
1565 15 7 0 1575 



Cys Ala Cys Pro Asp Glu Pro Asp Ser Arg Pro Cys Ser Leu 
15 8 0 15 8 5 15 9 0 



V a I Pro Gly Leu V a I Pro Pro Ala Pro Arg Ala Thr Gly Met Ser 
595 1600 1605 



Glu Lys Ser Pro V a I Leu Pro Asn Thr Pro Pro Thr Thr Leu Tyr 
1610 1615 1620 



Ser Ser Thr Thr Arg Thr Arg Thr Ser Leu Clu Glu V a I Glu Gly 
1625 1630 1635 



Arg Cys Ser Glu 
;640 



Asp A 1 3 Arg Leu Gly Leu Cys Ala Arg Ser 
16 4 5 1650 



A s n Asp Ala Val Pro Ala Ala Pro Gly Glu Gly Leu His lie Ser 
16 55 165 0 1665 



Tyr Ala lie Gly Gly Leu Leu Ser Me Leu Leu Me Leu Val Val 
1670 16 7 5 1680 



e Ala Ala Leu Met Leu Tyr 

i 6 8 5 1 6 3 0 



His Lys Lys Ser Lys Phe Thr 
1695 



Asp Pro Gly Met Gly A s n Leu Thr Tyr Ser A s n Pro Ser Tyr Arg 

17 00 1/05 1710 



Thr Ser Thr Gin Glu Val Lys Me Glu Ala Me Pro Lys Pro Ala 

1715 1720 1725 



Met Tyr Asn Gin Leu Cys Tyr Lys Lys Glu Gly Gly Pro Asp His 
17 30 17 25 1710 



un Tyr Thr Lys Glu Lys Me Lys Me Val Glu Gly Me Cys Leu 
1 7 4 5 1 7 5 0 1 / 5 5 



Leu Ser Gly Asp Asp Ala Glu Trp Asp Asp Leu Lys Gin Leu Arg 
1760 1765 1770 



Ser Ser Arg Gly Gly Leu Leu Arg Asp His Val Cys Met Lys Thr 
17 75 1780 1785 



Asp Thr Val Ser Me Cln Ala Ser Ser Gly Ser Leu Asp Asp Thr 
1790 1725 1800 



Glu Thr Glu Gin Leu Leu Gin Glu Glu Gin Ser Glu Cys Ser Ser 
1805 1810 1815 



V a I His Tht Ala Ala Thr Pro f, I u A r s Arg Gly Se r Leu Pro Asp 
1820 1825 1830 



Thr Gly Trp L y s His Clu Arg Lys Leu Ser Ser Glu Ser Gin V a 1 

1 835 I S 4 G 1845 



< 2 1 0 > 5 
<211> 2 6 

< 2 1 2 > DNA 

< 2 1 3 > Artilicial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized adaptor sequence 

< -1 G 0 > 5 

c a g c t c c a c a a c c t a c a t c a 1 1 c c g t 



< 2 1 0 > 6 

< 2 1 1 > 12 

< 2 1 2 > DNA 

< 2 1 3 > Artilicial 

< 2 2 0 > 

< 2 2 3 > An a r t i I i c i a 1 1 y synthesized adaptor sequence 

<4 00> 6 

a c g g a a t g a t g t 12 



< 2 1 0 > ? 

< 2 1 1 > 26 

< 2 1 2 > DNA 
<2I3> Artilicial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized adaptor sequence 
<4fl0> 1 

g t c c a t c 1 1 c I c I c t g a g a c t c t g g t 25 



< 2 1 0 > 8 

< 2 1 1 > 12 

< 2 1 2 > DNA 

< 2 1 3 > Artilicial 



< 2 2 0 > 



< 2 2 3 > An artificially synthesized adaptor sequence 



<4 6 0> 8 
accagagtct ca 



< 2 ! 0 > 9 
<2U> 26 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > An a r t i I i c i a 1 1 y synthesized 

< 4 0 0 > 9 

c t g a t EU t 8 t C t t C t 8 t g a g t 8 t 8 t 



< 2 1 0 > 10 

< 2 1 1 > 12 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized 

< 4 0 0 > 10 

a c a c a c t c 3 c a g 

< 2 1 0 > II 

< 2 1 1 > 26 

< 2 1 2 > DNA 
<2U> Artificial 

< 2 2 0 > 

< 2 2 3 > An a r t i I i c i a I I y synthesized 

< 4 0 0 > 11 

c c a g c a t c g a g a a t c a s t g t g a c a g t 



< 2 1 0 > 12 
<2U> 12 

< 2 1 2 > DNA 

< 2 i 3 > Arlilicial 

< 2 2 0 > 

< 2 2 3 > An a r t i I i c i a I I y synthesized 



adaptor sequence 

I 0 

adaptor sequence 

12 

adaptor sequence 

25 

adaptor sequence 



< 4 0 0 > 12 
actstcacac t g 



12 



< 2 1 0 > 13 
<211> 26 

< 2 1 2 > DNA 
<2I3> Artificial 

< 2 2 0 > 

< 2 2 3 > An artificially s y n t li e s i zed adaptor sequence 

< 4 0 0 > 13 

gtcgatgaac ttcgactgtc gatcgt 2 5 



< 2 1 0 > 1 4 

< 2 1 1 > 12 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized adaptor sequence 

< 4 0 0 > 14 
acgatcgaca g t 



< 2 1 0 > 15 

< 2 1 1 > 2 6 

< 2 1 2 > DNA 
<213> Artificial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized primer sequence 

< 4 0 0 > 16 

tagtctacca ctgctcgacl gtaacg 2 6 



< 1 1 0 > 16 

<2I1> 26 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized primer sequence 

< 4 Q 0 > 16 

cagagtgaac tcagtggata tatctg 2 6 



< 2 1 0 > I? 
<2!1> 26 
<212> DNA 

< 2 1 3 > Artilicial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized primer sequence 

< 4 0 0 > 1? 

g 1 1 c c c a a s g a a a g t g t c a g a g 1 1 g g 2 6 



< 2 1 0 > I 8 

< 2 1 1 > 26 

< 2 1 2 > DNA 

< 2 1 3 > Artilicial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized primer sequence 

< 4 0 0 > 18 

g a a g c t g g a a agcctccagg I g 1 1 c c 2 6 



< 2 1 0 > IS 
<2U> 26 

< 2 1 2 > DNA 

< 2 1 3 > Artilicial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized primer sequence 

< 4 0 0 > IS 

c t c c g a g c a g a c a c c a t g a c c 1 1 a g c 2 6 



< 2 1 0 > 20 
<2U> 26 
<212> DNA 

< 2 1 3 > Artilicial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized primer sequence 



< 4 0 0 > 20 

a g g a g t a g g g c 1 1 g t c t c c c a a c c t g 



2 6 



< 2 1 0 > 21 
<2U> 26 
<212> DNA 

< 2 1 3 > Artilicial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized primer sequence 

< 4 0 0 > 21 

c a c t c c t g I g l c I a g c t g c c a g a I g c 



< 2 1 0 > 22 

<2I1> 26 

< 2 1 2 > DNA 

< 2 1 3 > Artilicial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized primer sequence 

< 4 0 0 > 22 

a g t g c g a a c a c c g t a g t g c t g a c a g g 



< 2 1 0 > 23 

< 2 1 1 > 26 
<212> DNA 

< 2 1 3 > Artilicial 

< 2 2 0 > 

< 2 2 3 > An artificially synthesized primer sequence 

< 4 0 0 > 23 

gatgaagaag aaggagcaga gtcagg 



< 2 i 0 > 24 

< 2 1 1 > 26 

< 2 1 2 > DNA 

< 2 1 3 > Artilicial 



< 2 2 0 > 

< 2 2 3 > An artificially synthesized primer sequence 

< 4 G 0 > 24 

a 1 1 c a c 1 1 g c tctgactcca g g 1 1 g g 



<2I0> 25 
< 2 1 1 > 26 



< 2 L 2 > DN A 

<2!3> Arlilicial 



< 2 2 0 > 

< 2 2 3 > A n artificially synthesized primer sequence 

< 4 0 0 > 25 

c c a Iga t c 1 1 t c cc c t c 1 28 c 1 1 c 1 1 



< 2 1 0 > 26 

< 2 1 1 > 26 

< 2 1 2 > DNA 

< 2 1 3 > Arlilicial 

<2 2 0 > 

< 2 2 3 > An artificially synthesized primer sequence 

< 4 0 0 > 26 

1 1 1 g g c t m aagggtgact c t g a g g 
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